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INTRODUCTION 


This is the fourteenth report in a continuing series of documents issued at launch, and thereafter quarterly, 
to present fli^t performance analysis of the Lands at- 1 Spacecraft. Previously issued documents are: 


72Sm255 

ERTS-1 Launch and Flight Activation 
Evaluation Report 23 to 26 July 1972 

18 October 1972 

72Sm262 

ERTS-1 Flight Evaluation Report 
23 July 1972 to 23 October 1972 

28 November 1972 

72SD4224 

ERTS-1 Flight Evaluation Report 
23 October 1972 to 23 January 1973 

27 February 1973 

73SD4249 

ERTS-1 Flight Evaluation Report 
23 January 1973 to 23 April 1973 

29 May 1973 

73SD4260 

ERTS-1 Flight Evaluation Report 
23 April 1973 to 23 July 1973 

10 August 1973 

73Sm274 

ERTS-1 Flight Evaluation Report 
23 July 1973 to October 1973 

28 November 1973 

74SD4205 

ERTS-1 FU^t Evaluation Report 
23 October 1973 to 23 January 1974 

26 February 1974 

74SD1217 

ERTS-1 Flight Evaluation Report 
23 January 1974 to 23 April 1974 

18 May 1974 

74SDI236 

ERTS-1 Fli^t Evaluation Report 
23 April 1974 to 23 July 1974 

15 August 1974 

74SD4255 

ERTS-1 Fli^t Evaluation Report 
23 July 1974 to 23 October 1974 

31 December 1974 

75SDS4222 

Landsat-1 Flight Evaluation Report 
23 October 1974 to 23 January 1975 

30 April 1975 

75SDS4228 

Landsat-1 and Landsat-2 Flight Eval- 
uation Report 

23 January 1975 to 23 April 1975 

15 August 1975 

75SBS4255 

Landsat-1 and Landsat-2 Fli^t Eval- 
uation Report 

23 April 1975 to 23 July 1975 

10 October 1975 


This report contains analysis of performance for Orbits 15271 to 16550 for Landsat-1, 
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SECTION 1 

SUMMARY - LANDSAT-1 OPERATIONS 
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SECTION 1 


SUMMARY - LANDSAT-1 OPERATIONS 

Lands at*“l has completed 3 years of operation and ccmtinues to perform its mission nominally. 

The Landsat-1 spacecraft was launched from the Western Test Range on 23 July 1972 at 18:08:06. 508 Z The 
launch and orbital injection phase of the space flight was nominal and deployment of the spacecraft followed 
predictions. Orbital operations of the spacecraft and payload subsystems were satisfactory through Orbit 
147, after which an internal short circuit disabled one of the Wideband Video Tape Recorders (WBVTR-2). 
Operations resumed until Orbit 196, when the Return Beam Vidicon failed to respond when commanded off 
The RBV was commanded off via alternate commands and since that time, Lands at- 1 has performed its 
mission with the Multispectral Scanner and the remaining Wideband Video Tape Recorder providing image 
data The remaining Wideband Tape Recorder experienced four suspensions of operation, the last being m 
Orbit 9881 on 2 July 1974, and has not been used operationally since. In Orbit 4396, an integrated circuit 
chip m the TMP failed, disabling four TLM functions. COMSTOR "B” has an intermittent problem mth 
cell 12, which is not being used operationally The section of the USB with full power output of 1 5 
watts was substituted for the "A” section in Orbit 10068 because of excessive declme of transmitter power. 
The pitch flywheel stopped for 2 minutes in Orbit 8040; and for 8 hows, 2 minutes m Orbits 11125 to 11130. 
It has been kept close to zero speed ever smce, using pitch-bias control. The RMP was switched from B to 
A in Orbit 11257 as a preeautionaiy measure after RMP B began showing operatmg current variations. The 
DCS siibsystem was turned off after Orbit 12690 and the function assumed by Landsat-2. Narrow Band 
Recorder 2 became noisy and was turned off in Orbit 13015. Operation of NBR 2 resumed in 14116 imtil 
failure m Orbit 15253, when operation was terminated. Battery 6 was turned off in Orbit 13346 due to 
electrical characteristics causing hi^ temperatures. Batteiy 6 was returned to operation in Orbit 14100 
in Orbit 14780, Battery 6 was again turned off because of hi^ temperature and was returned to operation 
in Orbit 15467 A high current transient occurred at Battery 6 turn on in Orbit 15467 and the battery turn on 
command is suspended from use. Battery 8 was turned off in Orbit 15588 due to electrical characteristics 
causing hi^ temperature and wiU not be returned to service because of the battery command prcblem. 

Pitch flywheel motor driver duty cycle rose to a high level again from Orbit 15191 to Orbit 15393 when it 
returned to normal. The pitch flywheel stopped intermittently with durations to 202 minutes between Orbit 
15303 to Orbit 15324. MSS operation was discontinued m Orbit 15304 and resumed in Orbit 15351. See 
Table 1-1 for a summary of in-orbit operation. 
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Table 1-1. In-Orbit Payload System Performance Launch thru 
Orbit 16535 (10/22/75) 

Landsafc-1 


Total Scenes hnaged 1690 

AVG. Scenes/Day 139 

Total Area Imaged 14. 7 

(millions of sq. mi. ) 

ON TIME (hr. ) 14. 0 

ON/OFF Cycles 91 

% Real Time Images 57 

% Recorded Images 43 

MSS Total Scenes Imaged 192, 921 

AVG. Scenes/Day 176 

Total Area Imaged 1682 2 

(millions of sq. n. mi. ) 

ON TIME (hr.) 

ON/OFF Cycles 1^ » 

% Real Time Images 76 

% Recorded Images 

DCS Messages at OCC 1, 152, 045 

Non-Perfect MSGS 90, 691 

Max. DCP»s ACTIVE/DAY 114 

Users 44 

Avg. MSG/Orbit ' 181 

ON TIME (hr. ) 21, 820. 2 

WPA-1 % Real Time Mode 55 

% Playback Mode 45 

ON TIME (hr. ) 31. 9 

ON/OFF Cycles 312 

WPA-2 % Real Time Mode 76 

% P/B Mode 24 

ON TIME (hr. ) 1933 

ON/OFF Cycles 13 , 07 8 

WBVTR-1 % Record Mode 38 

% Playback Mode 41 

% Rewmd Mode 20 

% Standby Mode 1 

Mmor Frame Sync 

Error Count m P/B 150 

Time Head-Tape Contact 732. 8 

(hr.) 

Cycles Head-Tape Contact 11, 954 

ON TIME (hr.) 927.6 

WBVTR-2 % Record Mode 38 

% Playback Mode 41 

% Rewind Mode 20 

% Standby Mode 1 

MFSE Count in P/B Failed Orb, 148 

Time Head-Tape Contact 5. 1 

Chr.) 

Cycles Head-Tape Contact 44 

ON TIME (hr.) 6.5 
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SECTION 2 


OBBITAL PARAMETERS 

Landsat-1 laimch and injection was satisfactory. After several 18 -day repeat cycles, orbit maintenance 
burns were made in Orbits 938, 2416, 6390, 7826, 11367, 11464, 13611 and 14365, An unplanned orbit 
change occurred due to freon gas expended during the pitch flywheel emergency (Orbits 11125 to 11130) 

No orbit maintenance bum was required during this report period. 

The orbital parameters are given m Table 2-1, Figure 2-1 shows the longitude error as a function of 
time and orbit maintenance burns, The longitude error has been maintained within + 10 nm in the east- 
west direction at the equator as planned. Figure 2-2 shows the change of sim time at the desoendmg node. 
Appendix B gives ground trace repeat cycle predictions 
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Table 2 - 1 . Landsat 1 Brouwer Mean Orbital Parameters 


Element 

Date 

Apogee 

(km) 

Perigee 

(km) 

Inclination 

(Deg.) 

Semi 

Major 

Axis 

(km) 

Eccentricity 

Two 

Body 

Period 

(Min) 

Nodal 

Period 

(Mm) 

Argument 

of 

Perigee 

(Deg) 

Right 

Ascension 

(Deg) 

Mean 

Anomaly 

(Deg) 

25 Oct 1972 

917.3 

898.1 

99,103 

7285. 850 

0.00132 

103.152 

103,268 

93.721 

1,060 

86.484 

25 Jan 1973 

922*3 

893*1 

99.090 

7285. 865 

0*00200 

103,153 

103.268 

133.693 

91.805 

52,797 

25 Apr 1973 

911. 056 

888.763 

99.073 

7285.767 

0.00073 

103.151 

103.267 

168.857 

181.411 

11.098 

25 Jul 1973 

914*341 

900.810 

99.068 

7285.741 

0.00093 

103.150 

103,266 

95.602 

268.944 

84. 301 

25 Oct 1973 

922. 013 

893.229 

99.056 

7285.786 

0.00198 

103.151 

103.266 

65.071 

0.291 

301.002 

25 Jan 1974 

915.873 

899.111 

99,041 

7285.657 

0.00115 

103.148 

103.264 

160.866 

88.606 

19. 049 

24 Apr 1974 

920. 090 

912.672 

99. 023 

7285.691 

0.000802 

103. 149 

103.265 

117.631 

176.743 

62.319 

23 Jul 1974 

922. 363 

892.629 

99.017 

7285. 661 

0, 002041 

103. 148 

103.264 

109.225 

269.779 

70.540 

23 Oct 1974 

918. 657 

896.316 

99. 004 

7285.652 

0.00153 

103. 148 

103.264 

150.750 

354.743 

29. no 

24 Jan 1975 

914.18 

900.67 

98. 990 

7285.590 

0.000928 

103. 147 

103.262 

278.848 

85.403 

261.138 

24 Apr 1975 

914. 74 

900.05 

98. 972 

7285. 559 

0.001008 

103.146 

103.262 

37. 047 

173.043 

142.764 

25 Jul 1975 

915 12 

899.63 

98. 964 

7285.541 

0.001063 

103. 145 

103.261 

138. 138 

262.628 

41.661 

23 Oct 1975 

914 19 

900. 54 

I 98 951 

7285. 531 

0 000937 

103. 145 

103.261 

250*370 

349. 952 

289. 612 1 
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Figure 2-1. Effect of Orbit Adjusts on Landsat-^l Ground Track 
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SECTION 3 

POWER SUBSYSTEM (PWR) 

The solar array continued to provide excess energy for the payload and spacecraft load throughout this 
report period. Compensation loads and auxiliary loads dissipated the excess power above the battery and 
load requirements using Landsat-1 power management procedures. Midday measured solar array current 
tracked slightly below the values predicted earlier due to higher than predicted beta angle variations. Solar 
array degradation was -27. 0% at the end of 39 months in orbit. The power subsystem is predicted to have 
adequate power through 1976 for the present Landsat-1 payload configuration, and may extend to 1977 and 
1978 dependmg on the electrochemical degradation of the battery packs for that period. 

A plot of measured and predicted midday solar array current is shown in Figure 3-1. Figure 3-2 shows 
actual and predicted solar array degradation. Figure 3-3 shows actual sun angles to the spacecraft and 
solar panels. 

It is noted on Figure 3-1 that the high noon solar array current is slightly lower than predicted. This is 
due to slightly different solar panel sun angles and operatmg point high noon solar array degradation than 
initially predicted. 

Battery 6, turned off in Orbit 14780 (18 June 1975) for a second restoration cycle, was returned to service 
in Orbit 15467 (6 August 1975). The battery tum-on was followed by an anomolous time-out of the USB/ 
WPA back-up timer and tripping of the ACS low voltage pneumatics interlock, due to a high transient 
current occurring simultaneously with the execution of command 353 (All batteries on). (Reference Item 
1 of Appendix C). The battery, however, has performed satisfactorily throughout the rest of this report 
period. 

In Orbit 15588 (15 August 1975) Battery 8 was taken off line for a restoration cycle similar to that of 
Battery 6, when the load sharing of the battery started declining with the result of mcreased temperatures. 
The battery reached a voltage of about 26. 5 volts around Orbit 16300. However, to avoid the possible 
risks involved m the execution of Command 353 (all batteries on), the battery turn-on has been deferred, 
the end of this report period, the battery has discharged to a voltage of 25. 6 volts. 

Beginning m Orbit 15794, (30 August 1975) an adjustment to the power management program has kept 
the batteries slightly undercharged to keep them within acceptable temperature limits. 

Temperature spread between the batteries has ranged from 5. 5 to 7. 5°C durmg the current report period. 
Battery packs averaged a typical 8. 6 to 9. 3% Depth of Discharge (DOD) when all batteries were on Ime. 
With Battery 8 off line, the DOD has ranged from 8. 9 to 9. 6%. (Compensation load 4 was switched off 
prior to Battery 8 turn-off). 

The power system electronics performed well m this report period with all voltages stable. Table 3-1 
shows major power subsystem parameters and Table 3-2 shows power subsystem telemetry for selected 
orbits. Some parameters in Table 3-2 may be slightly different from Table 3-1, because Table 3-1 uses 
a power management time span (night followed by a day); whereas, the time span used m Table 3-2 is the 
playback period from the NBR. The Shunt Limiter has not operated since Orbit 3 because the unregulated 
voltage has been held below cut-m voltage by power management. 
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Figure 3-1. Midday Solar Current 
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Figure 3-3. Actual /? and y (Paddle) Sun Angles, Landsat-1 
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Table 3-1. Landsat»i Major Power Sabsystem 
Parameters 




ORBn NO. 

28 

5008 

10178 

16254 

15G92 

1G132 

16530 

BATT 1 MAX 

32.48 

32.91 

33.25 

38.16 

33.57 

82,73 

32,48 

2 CIIOE 

32.48 

32.91 

38.16 

33.16 

82. 57 

32,78 

32.48 

S VOLTS 

32.48 

32.99 

33,25 

33.16 

32.57 

32.82 

32.48 

4 

32,48 

32.99 

33.25 

33.16 

32,57 

32.82 

32.43 

5 

32.48 

32.99 

33.33 

33,25 

32,65 

32.82 

32.57 

6 ** 

32.31 

32.91 

33,25 

28,21 

32,48 

32.73 

32.48 

7 

32.22 

32.91 

33.25 

33.16 

32.57 

32.82 

32.57 

g 

32.14 

32.91 

38.26 

33.16 

28.72 

26.76 

25.73 

AVERAGE + 

32.38 

32,92 

33.25 

33.17 

32.56 

32.78 

32.50 

BATT 1 END- 

28,81 

28.30 

28.98 

29.15 

28.72 

28.98 

28,55 

2 OF- 

28,81 

28.30 

28.98 

29,15 

28,81 

29.06 

28.64 

3 NIGHT 

28.81 

28,30 

28,98 

29,15 

28.72 

28.98 

28.55 

4 VOLTS 

28.89 

28.88 

28.98 

29.15 

28.81 

29. OG 

28.64 

S 

28.89 

28.88 

29. OG 

29.23 

88.81 

29.06 

28.64 

6 ** 

28.81 

28.30 

28,98 

28.12 

28.72 

28.98 

28.55 

7 

28,81 

28.30 

28,98 

29.15 

28.81 

28.93 

28.55 

8 *** 

28,81 

28,30 

28.98 

29.15 

28.64 

26,76 

25.73 

AVERAGE ■}' 

28,84 

28,32 

28.99 

29.16 

28.77 

29.01 

28.59 

BATT 1 (=>•) CHGE 

13.11 

13.58 

13,06 

15,27 

14.61 

14.65 

14.57 

2 SHARE 

12;9S 

18.58 

13.96 

16,27 

14.61 

14.65 

14.57 

3 (%) 

11.38 

11.38 

11,95 

18.59 

13.25 

12.83 

13.27 

4 

12.39 

11.95 

12,28 

14.06 

13,94 

14.07 

14.22 

5 

12.32 

11,85 

11.93 

15,63 

13.44 

13.69 

13,67 

g ** 

12,80 

12,35 

11.79 


16,66 

17.00 

16,21 

7 

12.62 

12.42 

12,13 

13. S9 

13.46 

13.09 

13,86 

Q + 

12,45 

12.10 

11.98 

14.54 




BATT 1 LOAD 

12.71 

12.44 

12.58 

14,67 

14.33 

14. 12 

14,28 

2 SHARE 

12,90 

13.62 

13,70 

15.88 

14.90 

15.01 

14,89 

s m 

11,43 

11.91 

12.23 

13.85 

13,14 

13,48 

13.30 

4 

13,77 

L3.01 

13.13 

14. 91 

14.33 

14.75 

14. 57 

5 

12.54 

12.42 

12.60 ! 

! 14. 02 

13,72 

13,47 

13.73 


12.53 

12.21 

11.30 1 


15.77 

15.62 

15.62 

7 

12.80 

12.41 

12,50 

13.77 

13.77 

13.58 

13.59 

0 

12.32 

11,98 

11,97 1 

12. 88 


t:** 


BATT 1 TEMP 

21,11 

24.65 

24.76 ' 

. 23,12 

20.99 

21.24 

21, 15 

2 IN 

18.74 

21.42 

20.89 

1 19.32 

17. 7G 

17.48 

17.77 

3 (®C) 

18,77 

20,29 

20.16 

^ 18,77 

16.99 

16.90 

16,94 

4 

21.57 

23,17 

23.32 

22.71 

21.37 

21,78 

21,89 

5 

21.82 

23.85 

24,09 

23.69 

23.17 

24.11 

24.08 

Q** 

21.21 

24,37 

24,78 

1 22.10 

22.61 

23,59 

23,39 

7 

21.41 

26.01 

24,9r> 

33.75 

32.21 

22.71 

23,02 

0 

21,82 

25.14 

25,24 

24.59 

21.64 

21,66 

22.35 

AVERAGE 

20.81 

23.49 

23.53 

22.36 

20.83 

21.18 

21.33 

S/C REG BUS PWR (W) 

176,8 

L5S.4 

166.0 

137.9 

124.3 

125.8 

123,6 

COMP LOAD PWR (W) 
(P/0 S/C REG DUS PWR) 

49.0 

34,8 

41.9 

29.4 

17.4 

17.4 

17.4 

P/LREG BUS PWR (W) 

16,2 

IS. 7 

8.9 

8.9 

9.1 

8.9 

9.1 

C/D RATIO 

1,06 

1.13 

1,21 

1.18 

1.28 

1.22 

1.20 

TOTAL CHARGE (A -Id) 

309,2 

290,21 

*258.3 

229.29 

224.65 

208.53 

217.46 

total discharge (A-M) 

290,9 

256,28 

214.2 

194, 13 

174. 99 

170.30 

181.15 

SOLAR ARRAY ^A-M) 

1044.0 

908.0 

832.0 

786 

803 

812 

823 

S. A, PEAK I (AMP) 

15.8 

13.68 

12,44 

11,60 

11,68 

11,68 

11,84 

MIDDAY ARRAY I (AMP) 

15,01 

12,80 

N/A 

11.04 

11.12 

11.20 

11.36 

SUN ANGLE (DEG) 

-3. S3 

-3,54 

-1. 82 i 

1.49 

4.55 

5.83 

5.66 

max r pad temp (^C) 

'I'62, OO 

+68.00 

63,20 

62.0 

59,60 

62.00 

64.40 

MIN R PAD TEMP (°C) 

-62.00 

-59.00 

-42.79 

-42,18 

-38,54 

-S8.54 

-37.93 

MAX L PAD TEMP C^C) 

+S7.90 

+60.50 

56.00 

56,00 

55,12 

58.40 

60.80 

MN L PAD TEMP (‘^C) 

-67. 00 

-64, 00 

47.00 

! 

j -46.25 

-42.79 

-42. 18 

-42,18 


After the telcmetiy failure m Orbit 43 9 G Balteiy 2 charge share was taken equal to Batterj’’ i cliarge as 
an approximation in order to derive a charge share value of each battery. 

Battery 6 turned off m Orbit 14780 was returned, to service in Orbit 15467, 

Battery 6 was turned off m Orbit 15588 and remained oif through the end of this report period, 

•i- Average of batteries on-line. 
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Table 3-2, Landsat^l Power Subsystem Analog- 
Telemetry (Average Value for Data Received 
in NBTR Pla5'^back) 


Func±Loa 

Description 


Orbita 


Unit 

26 

S069 

101B2 

15254 

15700 

16132 

ID 530 

6001 

BATT 1 DISC 

AMP 

0.94 

0.61 

0-81 

0,91 

0.71 

0.64 

0.83 

6002 

2 


0.95 

* 

* 

* 

it 

♦ 


6002 

S 


0.84 

0.78 

0.80 

0.86 

0,68 

0.79 

0,78 

6004 

4 


0.98 

0.86 

0.8G 

0.92 

0,74 

0.87 

0,85 

6005 

5 


0.92 

0.82 

0-82 

0.37 

0,76 

0.78 

0.81 

6D0G 

Q ++ 


0,91 

0.78 

0-72 

0.00 

0.76 

0.91 

0.92 

8007 

7 


0.94 

0.32 

0.80 

0.85 

0.72 

0.79 

0.80 

6008 

6*«< 


0.91 

0.77 

0,78 

0.80 

0.00 

0.00 

0,00 

6011 

BATT 1 OIIG 

AMP 

0.58 

0,58 

0-69 

0.52 

0-49 

0.40 

0,40 

6012 

2 


0.57 

* 

■+ 

* 

* 

* 

* 

6013 

3 


0.50 

0,48 

0,60 

0.46 

0.43 

0.36 

0.87 

6014 

4 


0.54 

0.51 

0.60 

0.48 

0.47 

0.38 

0,39 

6016 

5 


0.64 

0.50 

0-58 

0,46 

0.4S 

0.37 

0.38 

6D1G 

6 -t-f 


0.67 

0.52 

0.56 

0,00 

0.59 

0.47 

0-45 

6017 

7 


0. 55 

0.53 

0.60 

0.46 

0,44 

0.30 

0 37 

B018 



0.S5 

0.62 

0-58 

0.49 

0,00 

0.00 

0.00 

6021 

BATT 1 VOLT 

VDC 

30.87 

81.24 

31.64 

31.62 

31-73 

31.35 

30. 92 

6022 

2 


80.87 

31.26 

31.66 

31,62 

31.74 

81.84 

80,91 

6023 

3 


30.37 

31.26 

31.66 

31.62 

31.73 

31,34 

30,91 

6024 

4 


30.90 

81.26 

81,70 

31,65 

31- 77 

31.37 

30.94 

6025 

5 


30.95 

31. 8S 

31.75 

81.71 

31.82 

31.43 

31.00 

6026 

6-H- 


30.88 

81.34 

31,65 

28.18 

31.70 

31.32 

30.89 

6027 

7 


30.89 

31.27 

31.68 

81.64 

31, 76 

31.37 

30.94 

6026 



30.89 

31.27 

31.68 

31,63 

2S.66 

20.75 

25. 7S 

8031 

BATT 1 TEMP 

DGC 

21-17 

24.48 

26.09 

38.02 

21,58 

21, 2G 

21.47 

0082 

2 


18.80 

21.20 

22-81 

19.28 

IS, OS 

17.49 

17.84 

0033 

S 


18.7G 

20.17 

21,26 

18.78 

17.41 

16.94 

16.96 

0034 

4 


21. 57 

23.04 

23.85 

22.60 

22.26 

21,80 

21,71 

6035 

5 


31.84 

23.77 

24.78 

23.64 

24,10 

24.12 

24,09 

603G 



21.24 

24.27 

25.78 

22.08 

24.12 

23.61 

28.43 

6037 

7 


21. 43 

24.83 

20.09 

2S.G7 

22.97 

22.71 

23.08 

6033 

5** 


21.88 

35.02 

26,21 

24.51 

21.43 

21,65 

22,38 

6040 

BT PAD TEMP 

DGC 

25.82 

37.28 

27,16 

37,29 

28.30 

30.05 

30.00 

6041 

B PADV N 

VDC 

33.40 

3S.BE ; 

34. 36 

34.16 1 

33.89 

33.49 

33.05 

6042 

B PADV M 

VDC 

33.20 

SS.60 

88,60 

32.92 

32.68 

82.22 

31.88 

6044 

LT PAD TEMP 

DGC 

14.14 

10.61 

19,11 

IS, 84 

21.58 

23.79 

23.74 

$046 

L PAD V P 

VDC 

33.69 

34.16 

34.67 

84. 6s ; 

34. 63 

34.13 

33.75 

6046 

L PADV G 

VDC 

33.68 

34.19 

34.72 

34.68 

34.68 

34,22 

33,78 

6050 

S/C UK BUS V 

VDC 

31.24 

31.68 

32.60 

33. 07 

32. IG 

81.78 

81.34 

6051 

S/C BG BUS V 

VDC 

24.54 

24.56 

24. DO 

24. (>4 

24,54 

24. 54 

24.54 

6052 

AUXEEGA V 

VDC 

23,41 

23.48 

23,47 

23,40 

23.48 

23.49 

23,50 

60ES 

AUX REG B V 

\-DC 

28,50 

23.50 

23.50 

23.50 

23.50 

2S.60 

28.50 

0054 

SOLAR I 

AMP 

14.87 

12.69 

11.60 

10.83 

10.77 

10,98 

11.18 

6055 f 

S/C KG BUS I 

AMP 

7,11 

6.27 

6.80 

5.63 

5-40 

5.13 

5.04 

6050 -J- 

B/C RG BUS 1 

AhIP 

7,11 

6.27 

6.79 

5.62 

5,38 

5.12 

5.03 

6058 

PC MC0 T 1 

DGC 

21.82 

22.23 

23.22 

20.63 

19.64 

19.20 

19.41 

6050 

PC MOD T 2 

DGC 

21.68 

22.53 

23.00 

21. 17 

20.17 

19.90 

20,09 

6070 

P/L RG BUS V 

VDC 

24.66 

24.08 

24.68 

24.68 

24.69 

34.66 

24,67 

6071 

P/L UR BUS V 

VDC 

31.08 

81.53 

31, S2 

31.92 

32.01 

31.G3 

31.18 

6072 + 

P/L RG BUS I 

AMP 

0.57 

"(rroe 

0,S6 

0.36 

0,36 

0.36 

0,37 

6073 

P AUX A V 

VDC 

28.51 

23.51 

28.50 

23.50 

23.50 

23-50 

23- SO 

6074 

P AUX B V 

VDC 

23 51 

35-51 

23.50 

23,50 

23,50 

23.50 

23. 50 

0075 

PH MOD T 1 

DQC 

21. 50 

23-13 

23.62 

21,44 

20.78 

20.46 

20,70 

6076 

PR MOD T 2 

DGC 

20.34 

21.45 

21.84 

19.88 

19,36 

19, 15 i 

19.86 

6079 

FUSE BLOW-V 

VDC 

24.56 

24- 57 - 

-24. 60 

24. 59 .. 

. 24,6.0 _ 

.24,6.8 


6080 

SHUNT 1 I 

AMP 

0. 00 

0.00 

0.00 

0.00 

0, 00 

0,00 

0.00 

6081 

2 


0,00 

0.00 

0 00 

0,00 

0,00 

0.00 

0.00 

6082 

3 


0.00 

0.00 

0,00 

0,00 

0,00 

0.00 

0,00 

6083 

4 


O.DO 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

6064 

G 


0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0,00 

6085 

6 


0.00 

0.00 

0-00 

0.00 

0.00 

0.00 

0,00 

6060 

7 


O.DO 

0,00 

0-00 

0.00 

0,00 

0.00 

0,00 

6067 

8 


0.00 

0.00 

0,00 

0.00 

0-00 

0.00 

0.00 

6100 

P/L EG BUS I 

AMP 

0.58 

0.56 

0-36 

0.38 

0 -se 

0.36 

0.37 

Total No- 

MAJOR FRAMES 

FRM 

764.0 

389.0 

364-0 

785 

785 

784 

785 


* function 6002, 6012; miaslng clata resulted fitim disabled tolcmctiy rcsultmg freon IC chip failure which 
aHected oliarg© current directly mid dischar^Q current mdirecay. 

+ ITTJNC GO 55, G05S, 6072 data is deinved from Pseudo FUKC 0155, CISC, 6172 used after change to Mode 11. 
l-!* Battery 6 turned off in Orbit L4780 was returned to asrvlca in Orbit 15467. 

** Batteacy 8 was turned off m Orbit 155B8 and remained off throu^x the end of this report period, 
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SECTION 4 

ATTITUDE CONTBOL SYSTEM (ACS) 
LANDSAT-1 



SECTION 4 

ATTITUDE CONTROL SYSTEM (ACS) 

Landsat“l*s ACS system accurately maintained the spacecraft’s attitude except when the Pitch Flywheel 
was malfunctionmg during the first days of this report periodo 

The pitch motor driver duty cycle began increasing m Orbit 15191 (18 July 1975), and in subsequent orbits 
many prolonged Pitch Flywheel stoppage occurred, lasting to 202 minutes in duration. During this time 
the S/C was oscillating, i. e. , NBR P/B Orbit 15316 with a 202 minute PFW stop, oscillated^ 8 degrees m 
pitch with a 78 minute period. 

MSS operations were suspended from Orbit 15304 (26 July 1975) to Orbit 15350 (29 July 1975) due to the 
severity of the Pitch Flywheel problem, but were resumed m Orbit 15351 (29 July 1975) when the condition 
appeared to improve. 

The ACS Normal mode was only employed durmg periods of MSS activity. In order to conserve the re- 
maining ACS gas supply durmg periods of non-MSS activity, the spacecraft’s attitude was commanded into 
the Roll Diff Tach High 'Gam with RoR Wheel Unload disabled, hi addition, Pitch Position Bias was em~ 
ployed to maintam the Pitch Wheel’s speed between -10 RPM and -100 RPM in order to prevent it from 
seizing with an excess of stored momentum and to utilize gravity gradient to unload accumulated mom- 
entum in both Pitch and Roll. 

The Pitch Wheel began clearing itself m Orbit 15365 (30 July 1975). By Orbit 15293 (1 August 1975) the Pitch 
Motor Driver Duly Cycle returned to its pre-emergency average level of 7 to 10 percent and remained there 
for the duration of this report period. 

Use of pneumatics to stabilize the spacecraft during the Pitch Flywheel emergency was not reqmred. 

The spacecraft’s pre-anomaly routme was resumed in Orbit 15393 (1 August 1975) with the ACS system com- 
manded into the Normal mode only during the six daily orbits of MSS activity. For the remaimng eight daily 
orbits of non-MSS activity, the spacecraft is flown in the Roll Diff Tach High Gain mode and with 0 to 0. 6^ 
Pitch Position Bias employed to mamtam the Pitch Flywheel Speed between -20 and -100 RPM. 

An accurate account of pneumatic gating can no longer be practically provided. Continuous 24 KB telemetry 
required to maintain a complete gatmg history has been curtailed due to the failure of NBTR B in Orbit 15256 
(22 July 1975). 

Currently, penumatic gating is hemg limited by providing smgle Momentary Pneumatics Enable command only 
at satellite midmght in each of the six to seven orbits where the ACS system is in the Roll Normal Diff Tach 
Gain Mode. (Periods of MSS activity.) 

Based on 24 KB Strip Chart segments covering portions of these intervals, it is estimated that approximately 
2, -Roll Gates occur in twenly-four hours. 

The decline of Remaimng Usable Impulse from 30.59 Ib/secs in Orbit 15254 (22 July 1975) to 27.668 Ib/secs 
In Orbit 16530 (21 October 1975) is due to a normal, single step in the telemetry PCM count (Orbit 16346; 

8 October, 1975) and not due to an excessive use or loss of freon. 

Both SADS are tracking the sun at orbit rate without phase switching. RMP 1 is functiomng normally. 
Pressure/temperature ratios have all been satisfactory. 
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The forward scanner pressure decreased from 3. 00 psia in Orbit 15254 (22 July 1975) to 2* 81 psia m Orbifc 
16530 (21 October 1975) and is following the predicted leak pattern described in previous reports. 

Tables 4-1, 4-2 and 4-3 are a summary of Landsat-l's Attitude Control Subsystem telemetry. 


Table 4-1. Landsat-1 ACS Temperature and Pressure Telemetiy Summary 


Function 

Umts 

Orbit -J 

31 

5099 

10182 

15254 

157 00 

16132 

16530 

1084 RMP 1 Gyro Temperature 

DGC 

44.5 

23.06 

21 22 

42.40 

42.08 

42 72 

43.11 

1094 UMP 2 Gyro Temperature 

DGC 

74.3 

75.10 

43 45 

24. 05 

24. 07 

24.76 

25. 15 

1222 SAD RT MTR HSING Temp 

DGC 

21 1 

22 00 

20.55 

22,89 

22.40 

23 16 

23.69 

1242 SAD LT MTR HSING Temp 

DGC 

27.0 

30.38 

28.18 

29.53 

29 49 

30.26 

30 79 

1223 SAD RT MTR WNDNG Temp 

DGC 

25.3 

26.54 

24.63 

27 06 

26.47 

27,11 

27.45 

1243 SAD LT MTR WNDNG Temp 

DGC 

28.7 

32.92 

30.32 

31.98 

32.00 

32.81 

33 44 

1228 SAD RT HSG Pressure 

PSI 

7.6 

7 35 

7.12 

6 88 

6.88 

6.88 

6 88 

1248 SAD LT HSG Pressure 

PSI 

7.0 

6.86 

6.47 

6.18 

6 18 

6.18 

6.18 

1007 FWD Scanner MTR Temp 

DGC 

19.8 

19.88 

18 46 

20.36 

19.77 

20.28 

20.63 

1016 Rear Scanner MTR Temp 

DGC 

20.5 

19.83 

17,86 

19.24 

19.15 

19 70 

20.02 

1003 FWD Scanner Pressure 

PSI 

4.6 

4 02 

3. 50 

3.00 

3,00 

3.00 

2.81 

1012 Rear Scanner Pressure 

PSI 

7 8 

7.87 

7 44 

6.97 

6.98 

6 99 

6 96 

1212 Gas Tank Pressure 

PSI 

1988 0 

1702 34 

1454,19 

235.44 

235.44 

235.44 

223.05* 

1210 Gas Tank Temperature 

DGC 

22 6 

24 30 

22.56 

24.36 

24 05 

24.65 

25.20 

1213 Manifold Pressure 

PSI 

56 7 

57.44 

58.73 

61.67 

61 67 

61.66 

61 30 

1211 Manifold Temperature 

DGC 

21.9 

23.62 

21 77 

23.82 

23 48 

24.19 

24.78 

1059 CLB Power Supply Card Temp 

DGC 

37.1 

40.54 

38.83 

40 58 

40.40 

41.07 

41.46 

1260 ACS Baseplate 1 

DGC 

25 4 

27.93 

25 36 

26.54 

26.53 

27.34 

27.84 

1261 ACS Baseplate 2 

DGC 

22.9 

24.73 

23.00 

25. 09 

24.83 

25.67 

26 14 

1262 ACS Baseplate 3 

DGC 

23.4 

23.69 

21.97 

24 95 

24.62 

25 41 

25 85 

1263 THOl STS 

DGC 

- 6 8 

- 0.97 

- 3.41 

1 22 

1.93 

4 60 

5.29 

1264 TH02 STS 

DGC 

-14.6 

- 9.42 

- 8 27 

- 4.50 

- 3,78 

- 2.12 

- 1 96 

' 1265 TH03 STS 

DGC 

- 3,1 

9.31 

7.58 

12,92 

14,20 

15 84 

15.91 

1266 TH04 STS 

DGC 

-13.9 

2.85 

- 1 85 

2.40 

2.93 

4.71 

5 29 

1267 TH05 STS 

DGC 

- 8.9 

- 1 16 

- 5.17 

2.92 

3 80 

8 41 

9.37 

1224 SAD R FSST 

DGC 

39.5 

60 21 

53.25 

64.74 

63.80 

65 44 

66.72 

1244 SAD L FSST 

DGC 

27.1 

51.11 

53 21 

54.69 

55.20 

56.49 

1 57.40 


* Pressure drop due to PCM count step, not to loss of freon. 
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Table 4-2* Landsat-1 ACS Voltages and Currents 


Fmction 

Units 

Orbit 1 

31 

5099 

10182 

15254 

15700 

16132 

16530 

1057 CUB Power Supply Volts 

TMV 

2*8 

2*78 

2.78 

2.78 

2.77 

2,78 

2.78 

1081 RMP 1 MTR Volts 

VDC 

OFF 

OFF 

OFF 

“30. 14 

“30. 14 

-30. 14 

-30.14 

1082 RMP 1 MTR Current 

Amps 

OFF 

OFF 

OFF 

0.11 

0.11 

0.11 

0.11 

1080 RMP 1 Supply Volts 

VDC 

OFF 

OFF 

OFF 

-23.78 

-23.78 

-23.78 

-23.78 

1091 RMP 2 MTR Volts 

VDC 

-29.7 

-29.63 

-29.63 

OFF 

OFF 

OFF 

OFF 

1092 RMP 2 MTR Current 

Amps 

0.10 

0.10 

0.11 

OFF 

OFF 

OFF 

OFF 

1090 RMP 2 Supply Volts 

VDC 

-23.4 

-23.41 

-23.50 

OFF 

OFF 

OFF 

OFF 

1320 SAD RT MTR WNDNG Volts 

VDC 

- 4.8 

- 4.25 

- 3,89 

- 3.85 

- 3.84 

- 3.81 

- 3.67 

1240 SAD LT MTR WNDNG Volts 

VDC 

- 4.8 

- 4.09 

- 3.36 

- 3.43 

- 3.47 

- 3.44 

- 3.50 

1227 SAD RT -15 VDC Conv. 

VDC 

14.9 

14.88 

14.89 

14. 87 

1 14.88 

14.87 

j 14.87 

1247 SAD LT -15 VDC Conv. 

VDC 

15.2 

15. 13 

15.14 

15.06 

15,11 

15.10 

15.10 

1056 CLB +6 VDC 

TMV 

2.4 

2.35 

2.35 

2.35 

' 2.35 

2.35 

' 2.35 

1055 CLB +10 VDC TMV 

TMV 

2.75 

2.75 

2.74 

2.74 

2.74 

f 1 

2.74 

2.74 




Table 4-3, Ijandsat-1 ACS Average Attitude Errors and Driver Duty Cycles 


Function 

Units 

Orbit 

13198 

13569 

14001 

15254 

15700 

16132 

16530 

1141 Pitch Fine-Error 

DEG 

- 0.40 

- 0.08 

- 0.02 

- 2.13 

- 0.51 

- 0.24 

- 0.82 

1143 Pitch Flywheel Speed 

RPM 

- 10.49 

- 26.86 

- 1.21 

12. 92 

- 46.27 

- 57.10 

- 43.34 

1038 Pitch MTR DRVR CCW 

PCT 

4.96 

5.81 

4.55 

3.28 

7,71 

6.83 

5, 19 

1039 Pitch IkITR DRVR CW 

PCT 

2.29 

2.17 

5.10 

19.65 

2.53 

2.04 

1.65 

1030 Roll Fine Error 

DEG 

- 2.25 

- 0.20 

- 0.20 

- 2.52 

- 1.40 

- 2.14 

- 2.53 

1127 Roll Rear Flywheel Speed 

RPM 

715.78 

756.92 

782.08 

714. 05 

735.41 

730,09 

716.75 

1126 Roll Fwd Flywheel Speed 

PRM 

641.82 

674.47 

693.31 

641.32 

659.50 

645.44 

642.77 

1022 Roll Rear MTR DRVR CCW 

PCT 

0.01 

0.68 

0.90 

0.13 

0.47 

0.31 

0.03 

1025 Roll Rear MTR DRVR CW 

PCT 

4.26 

5.22 

5. 52 

4.17 

4,65 

4. 56 

4. 15 

1023 Roll Fwd MTR DRVR CCW 

PCT 

0.01 

0.66 

0.72 

0,08 

0.38 

0,15 

0.03 

1024 Roll Fwd MTR DRVR CW 

PCT 

4.15 

4.94 

5.35 

4.24 

4.76 

4.30 

4.13 

1035 Yaw Tach 

RPM 

-206. 08 

-116.50 

- 93.72 

-169. 52 

-144.65 

-182, 02 

-202. 90 

1033 Yaw MTR DRVR CW 

PCT 

0.04 

1.53 

1.84 

0.09 

0.96 

0.45 

0,04 ^ 

1034 Yaw MTR DRVR CCW 

PCT 

0.07 

1.60 

1.76 

0.68 

1.24 

0.91 

0.68 

1221 SAD Eight Tach 

deg/min 

3.37 

3.37 

2.81 

3.37 

3.38 

3.38 

3.38 

1241 SAD Deft Tach ^ 

DEG/MIN 
1 

00 

o 

2.81 

2.81 

2.79 

2.79 

2,77 

2,77 


NOTE; Tabulation of these functions began after the pitch flywheel anomaly (stopped) in Orbit 11125, 
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COMMAND CLOCK SUBSYSTEM (CMD) 
LANDSAT-1 



A MILLISECOND DRIFT 
(MILLISECONDS FROM GMT) 


SECTION 5 


COMMAND CLOCK SUBSYSTEM (CMD) 

The Command Clock Subsystem operated nominally in this report period. In Orbit 16166 on 26 September 
1975, the spacecraft clock was reset by approximately 2 seconds as shown in Figure 5-1 

Table 5-1 shows typical telemetiy values since lamch. All are nominal. 

Figure 5-1 shows the history of the S/C clock drift since launch. 



» INTERNATIONAL REFERENCE CLOCK CURRENT REPORT 

SET TO NEW STANDARD (ONE SECOND PERIOD 

SUBTRACTED FROM PRIOR GMT) 


Figure 5-1 Landsat-1 Spacecraft Clock Drift History 
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Table 5-1, Landsat-1 Command Clock Telemetry Summary 


Function 

No. 

Name 

Mode 

Units 

Oxhlt 1 

35 

5099 

10182 

15233 

15700 

16132 

immt 

8005 

Prl Power Siq^jly Temp 

- 

OC 

37.31 

39 37 

39 50 

38 26 

38 18 

38 14 

38 36 

8006 

Bed. Power Supply Temp 

- 

°C 

35 73 

38.08 

38 38 

37 06 

37 34 

37 28 

37 55 

8007 

Pxi, Qsc, Temp 

- 

Oc 

31 14 

31.98 

32 11 

31 14 

30 82 

30 73 

31 0^ 

8003 

Red Ogc. Temp 



30.47 

31 39 

31 42 

30 48 

30 01 

29 89 


8009 

Prl, Osc. Output 

- 

TMV 

0.95 

0.96 

0 97 

0 97 

0 95 

0 §5 

0 95 

8010 

Bed, Osc. Ou^nrt 

- 

TMV 

** 



*¥ 

♦♦ 


*♦ 

8011 

100 kHz 

Pri -Red 

TMV 

3.11 

3.10 

3,11 

3 12 

3 10 

3 10 

3 10 

8012 

10 kHz 

Pri. - Red, 

TMV 

3.10 

3 07 

3.08 

3 08 

3 08 

3 08 

3 07 

8013 

2,5 kHz 

Prl, - Red. 

TMV 

2.95 

2 95 

2 95 

2.96 

2 95 

2 95 

2 95 

8014 

400 Hz 

Prl. -Red. 

TMV 

4.40 

4 40 

4 40 

4 40 

4 40 

4 40 

4 40 

8015 

Pri +4 V Power Supply 

Pri. Clk ON 

VDC 

4.10 

4 10 

4.10 

4 10 

4 10 

4 09 

4 10 

8016 

Bed, +4 V Power Supply 

Red. Clk ON 

VDC 

3,95 

3 95 

3 95 

3 95 

3 02 

3 93 

3 92 

8017 

Pri. +6 V Power Supply 

Prl. Clk ON 

VDC 

6.06 

6.07 

6.07 

6 11 

6 07 

6 06 

6 06 

8018 

Red, 46 V Power Supply 

Red Clk ON 

VDC 

6 00 

5 94 

$ 94 

5 97 

5 93 

5 93 

5 93 

8019 

Pri. -6 V Power Supply 

Prl. Clk ON 

VDC 

- 6 02 

- 6.02 

- 6.03 

- 6 04 

-6 02 

-6 02 

-6 02 

8020 

Red *6 V Power Supply 

Red. Clk ON 

VDC 

- 5 99 

- 6.00 

- 6 00 

- 6 01 

-5 99 

-5 99 

-5 99 

8021 

Prl, -23 V Power Supply 

Pri. Clk ON 

VDC 

-22.88 

-22.89 

-22 89 

-22,95 

-22 89 

-22 as 

-22 88 

8022 

Bed -23 V Power Supply 

Red. Clk ON 

VDC 

-22 98 

-23 00 

-23, 01 

-23 06 

-22 99 

-22 99 

-22 99 

8023 

Prl -29 V Power Supply 

Pri. Clk ON 

VDC 

-29 13 

-29.16 

-29. 15 

-29 15 

-29 15 

-29 14 

-29 15 

8024 

Bed -29 V Power Supply 

Red Clk ON 

VDC 

-29,07 

-29 21 

-29,21 

-29,21 

-29 21 

-29 21 

-29 21 

8101 ' 

CIU A -12 V 

CIA A ON 

VDC 

-12,33 

-12.33 

-12,34 

“12.35 

-12 34 

-12 34 

-12 35 

8102 

CIU B -12 V 

CIU B ON 

VDC 

-12 26 

-12 26 

-12 23 

-12 20 

-12 22 

-12 22 

-12 23 

8103 

CIU A -5 V 

CIU AON 

VDC 

- 5 32 

- 5.34 

- 5 34 

- 5 34 

-5 34 

-5 34 

-5 34 

8104 

CIU B -5 V 

CIU B ON 

VDC 

- 5 31 

- 5.31 

- 5 31 

- 5.31 

-5 31 

-5 31 

-5 31 

8105 

CIU A Temp 

CIU AON 


24 47 

24.77 

25 04 

24,09 

24 22 

24 16 

24 29 

8106 

CIU B Temp 

CIU B ON 


24 96 

25.31 

25 45 

24,48 

24 59 

24 53 

24 65 

8201 

Receiver RF-A Temp 

- 


♦♦ 

** 

28 67 

27,53 

26 80 

26 73 

27 01 

8202 

Receiver RF-B Temp 

- 


27 98 

28.22 


♦♦ 

♦=|C 

** 

** 

8203 

D MOD A Temp 

- 


25 41 

25.73 

37.98 

37,31 

36 38 

36 32 

36 44 

8204 

D MOD B Temp 

- 


35.03 

35.61 

26 12 

25 27 

23 98 

23 91 

24 21 

3205 

Receiver A AGC 

Receiver A ON 

DBM 


♦♦ 

-96 77 

-85 62 

-91 40 

-92 68 

-93 71 

8206 

Receiver B AGC 

Receiver B ON 

DBM 

-94 74 

-84.67 



OFF 

OFF 

OFF 

8207 

Amp. A Output 

Receiver A ON 

TMV 



2 31 

2.94 

2 66 

2 68 

2 60 

8208 

Amp. B Output 

Receiver B ON 

TMV 

2 81 

3 22 

♦♦ 


** 

** 

♦♦ 

8209 

Fxoq Shift A OUT 

Receiver A ON 

TMV 

** 

** 

1.10 

1 11 

1 10 

1 10 

1 14 

8210 

Freq, Shift Key B OUT 

Receiver B ON 

TMV 

1.10 

1.11 



** 

** 


8211 

Amp A CXitput 

Receiver A ON 

TMV 



1 10 

1 16 

1 10 

1 11 

1 12 

8212 

Amp. B Output 

Receiver B ON 

TMV 


1 13 


♦* 





D MOD A -IS V 

Receiver A ON 

TMV 


♦♦ 

5.00 

5.00 

4 98 

4 98 


8216 

D MOD B -IS V 

Receiver B ON 

TMV 




** 

** 

** 


8217 

Regulator A -lo V 

Receiver A ON 

TMV 



5,40 

5 39 

5 38 

5 38 


8218 

Regulator B -10 V 

Receiver B ON 

TMV 



w* 

** 



H 


** Units ngt in use 
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SECTION 6 

TELEMETRY SUBSYSTEM 


LANDSAT-1 



SECTION 6 


TEI^METRY SUBSYSTEM (TIM) 

The Telemetry Subsystem has performed nominally m this report period Table 6-1 shows typical telemetry 
values since launch. All are nommal. Functions 1011, 6012, 7010 and 12238 remain inoperative. 

Memory Section 11 contmues to be used in the Telemetry matrix. 

Table 6-1. TLM Telemetry Summary 


Function 

No. 

Function Name 

Unit 

Orbit 1 

35 


10592 

15233 

15700 

16132 

16530 

9001 

Memory Sequencer A Converter 

VDC 

6.35 

6 33 

6 33 

6 33 

6 33 

6 33 

6 33 

9002 

Memoay Sequencer B Converter 

VDC 


** 


*+ 




9003 

Memory Sequencer Temp 

°C 

19.59 

21.06 

21.30 

21 94 

20 07 

22 50 

20 97 

9004 

Formatter A Converter 

VDC 

5.99 

5 99 

5 99 

5 99 

5 99 

5 99 

5 99 

9005 

Formatter B Converter 

VDC 


** 

** 

** 



♦ ♦ 

9006 

Dig, Mux A Converter 

VDC 

10 01 

10.04 

10 07 

10 07 

10 07 

10 07 

10 07 

9007 

Dig, Mux B Converter 

VDC 

** 


** 


** 

** 

** 

9008 

Formatter/Dig, Mux Temp 


22.50 

24,89 

25 00 

23 55 

24 98 

25 00 

25 OO 

9009 

Analog Mux A Converter 

VDC 

26.01 

21 18 

26.20 

26 32 

26 35 

26 35 

26 35 

9010 

Analog Mux B Converter 

VDC 



*■¥ 

** 

** 



9011 

A/D Converter A voltage 

VDC 

10.00 

10 07 

10.07 

10 07 

10 04 

10 07 

10 07 

9012 

A/D Converter B Voltage 

VDC 




♦+ 

** 

*♦ 


9013 

Analog Mux A/D Converter 

<>c 

25 00 

26.83 

27.49 

25 63 

25 00 

25 00 

27 30 

9014 

Preregulator A Voltage 

VDC 

19.93 

19 95 

19.94 

10 98 

19 90 

19 90 

19 SO 

9015 

Preregulator B Voltage 

VDC 

** 

+♦ 

** 

** 

♦* 

** 


9016 

Reprogrammer Temp 


22.00 

22. 50 

22 53 

22 50 

21 92 

22 42 

22 50 

9017 

Memory A Converter 

VDC 

6 00 

5 99 

6.00 

5 97 

5 97 

6 00 

5 97 

9018 

Memory A Temp 


17.51 

17 50 

17 50 

17 50 

16 54 

16 66 

17 50 

9019 

Memory B Converter 

VDC 

** 

** 

** 

♦* 

** 

•¥* 


9020 

Memory B Temp 


17 68 

17.63 

17.51 

17 50 

16 06 

16 33 

17 34 

9100 

Reflected Power {Xmtr A) 

dBm 

11.95 

12 32 

12.38 

11 37 

12 17 

12 12 

12 14 

9101 

Xmtr A -20 VDC 

VDC 

-19.75 

-19 76 

-19. 75 

-19 84 

-19 76 

; -19 75 

-19 75 

9102 

Xmtr B “20 VDC 

VDC 

** 

** 

** 

** 


; ** 

** 

9103 

Xmtr A Temp 

oq 

20 95 

21.14 

22. 01 

21 98 

22 4l 

22 65 

22 91 

9104 

Xmtr B Temp 

‘-C 

21 69 

2X.95 

22 76 

22 91 

23 21 

25 00 

23 77 

9105 

Xmtr A Power <Xiqmt 

dBm 

25 12 

25.35 

25 24 

25 00 

24 98 

24 89 

24 89 

9106 

Xmtr B Power <Xi^ut 

dBm 



** 

** 


1 



** Units not used since prdaunch 
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SECTION 7 

OKBIT ADJUST SUBSYSTEM (OAS) 
LANDSAT-1 



SECTION 7 


DEBIT ADJUST SUBSYSTEM (OAS) 

The Orbit Adjust Subsystem has been fired eleven times, seven times using the -X thruster and four times 
using the +X thruster. Three -X firings were for initial orbit correction and four -X for orbit mainten- 
ance. The four +X firings were for orbit maintenance. 

No orbit adjustment was made during this report period. 

The subsystem pressure/temperature parameters continue to be normal There is 64. 85 pounds of 
hydrazine fuel remaining from an imtial prelaimch load of 67. 00 pounds. Figure 2-2 shows spacecraft 
ground track drift from standard orbit tracks and the effects of orbit adjustment. Table 7-1 is a summary 
of OAS performance to date, and Table 7-2 gives average telemetry values for the off quiescent state. 


Table 7-1 Landsat-1 Orbit Adjust Summary 



Dibit 


Bum 


Engine 

' 

Fuel^ 

Tank 

Tank 



Adjust 

Ignition 

Duration 

+ Aa 

Performance 


Used 

Pressure 

Temperature 

Axis 

Orbit 

Ho 

Epoch 

(Seconds) 

(Meters) 

Efficiency 


(Lbs) 

(PSIA) 

(°F) 

Thruster 

38 

1 

26 Jul 72 
1125 0 0 

4.8 

12 

60% 



540 

75 

-X 

44 

2 

26 Jul 72 
21 44 46 

250 0 

1975 

103 4% 

I 

► 2 15 

U2 


-X 

59 

3 

27 Jul 72 
23 34 45 

318 0 

2391 

101 S% 



516 

73 9 

-X 

93S 

4 

29 Sep 72 

12 3 

93 

110 0% 


0 039 

U2 


-X 



00 30 00 









2316 

5 

13 Jan 73 
00 21 30 

20 4 

154 

106 0 % 


0 071 

489 4 

75 4 

-X 

G390 

6 

25 Oct 73 
00 04 10 8 

14 8 

no 

100 0 % 


0 048 

486 S 

73 9 

-X 

7826 

7 

4 Feb 74 
33 27 10 4 

14 7 

112 

101 8% 


0 048 

490 50 

75 4 

-X 

11367 

8 

16 Oct 74 
22 42 10 8 

8 0 

-55 

106 0 % 


0 026 

490 59 

74 0 

•fX 

11464 

9 

23 Oct 74 
21 40 00 4 

8 4 

i 

-66 

I 

102 0% 


0 027 

490 58 

73 9 

+x 

13611 

10 

26 Mar 75 
19 39 00 8 

3.8 ! 

-22.6 j 

101 8%, 


0 01 

490 09 

72 5 

4X 

14365 

11 

19 May 1975 
21 10 00 8 

1 6 

-13 

102 4% 


0 01 

486 84 

71 6 

+x 


1 Initial Fuel C^>aeity - 67 lbs 

2 Unavailable 


Table 7-2. Landsat-1 OAS Telemetry Values 


Function 




Orbit J 

No 

Name 


Units 

35 

5099 

10182 

15254 

15700 

16132 

1G530 

2001 

Prop Tank Temp 



22 03 

22 86 

23 28 

21 62 

20 78 

20 79 

21 61 

2003 

Thrust Chamber No 
(-\) Temp ** 

1 


29 57 

29 93 

30 55 

30 52 

28 44 

26 62 

29 63 

2004 

Thrust Charober No 
(+-X) Temp 

2 


38 76 

40 28 

38 91 

36 25 

34 95 

35 84 

37 U 

2005 

Thrust Chamber No 
(-y) Temp ** 

3 


34 65 

34 41 

36 09 

S3 45 

49 02 

43 84 

44 57 

2006 

Line Pressure 


psla 

539 29 

48G 87 

490 61 

486 87•^ 

485 16 

486 77 

486 97 


** Wide spread of tempeistare is due to nozzle locations and satellite day/night transitions 
lelative to data averaged. Typical orbital range is from id to 59 DGC 
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SECTION 8 
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SECTION 8 


MAGNETIC MOMENT COMPENSATING ASSEJVIBLY (MMCA) 

The spacecraft was corrected for unbalanced magnetic moments in Orbits 73, 85, 110, 220, 11181, 11185, 
and 11186, as reported m early reports. Adjustments were made in tlie yaw negative dipole in Orbit 11186 
and the pitch positive dipole m Orbit 220. A short roll dipole test was performed in Orbit 11185, with roll 
dipole returned to near zero. No adjustments were made m this report period. 

The current dipole values are: 


Pitch 

+2950 Pole-Cm 

RoU 

-500 Pole-Cm 

Yaw 

-3600 Pole-Cm 


Telemetry measurement shown in Table 8-1 shows that the dipoles are holding steady without drift. 


T^le 8-1. MMCA Telemetry Summary (Landsat-1) 


Number 

Name 

Units 

C 

)rbits 

35 

5099 

10182 

15254 

15700 

16132 

16530 

4001 

A1 Board Temp 

°c 

19.77 

19.03 

19.11 

17.59 

16.34 

16.35 

16.83 

4002 

A2 Board Temp 

oc 

23.58 

23.05 

23.13 

21.83 

20.78 

20.79 

21.23 

4003 

Hall Current 

TMV 

3.48 

3-48 

3.48 

3-47 

3.47 

3-47 

3-47 

4004 

Yaw Flux Density 

TMV 

3.11 

3.11 

3.15 

4.02 

4.03 

4.03 

4-03 

4005 

Pitch Flux Density 

TMV 

3.13 

2,51 

2.52 

2.52 

2.52 

2.52 

2.52 

4006 

Roll Flux Density 

TMV 

3.19 

3.19 

3.20 

3.28 

3.28 

3.27 

3.28 
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SECTION 9 

UNIFIED S-BAND/PREMODULATION PROCESSOR (USB/PMP) 
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SECTION 9 

UNIFIED S-BAND/PKEMODUIATION PKOCESSOR (USB/PMP) 

The USB Subsystem has operated nominally m this report period. 

Table 9-1 shows telemetry values since launch. 

Figure 9-1 shows the USB power output history since launch. In Orbit 10068, the B Section of the trans- 
mitter was substituted, restoring full power output to the System. Figure 9-2 shows AGC readings at 
Goldstone for a constant reference orbit in each cycle smce launch. 


Table 9-1. Landsat-1 USB/PMP Telemetry Values 


1 Function 

Orbit 


No. 

Name 

Units 

35 

5099 

10592 j 

15233 

15700 

16132 

16530 

11001 

USB Rcvr AGC 

DBM 

-122,78 

-131. 99 

-129. 81 ■ 

-105.41 

-126 88 

-125.17 

-122. 92 

11002 

USB Xmtr Pwr 

WTS 

1.60 

0.29 

1. 54 

1. 53 

1.58 

1 53 

1.49 

11003 

USB Rcvr Error 

KHZ 

21.79 

-21.32 

-23.25 

-18. 01 

-20. 82 

-21. 39 

-21. 32 

11004 

USB Xpond Temp 

DGC 

22.92 

22.64 

25.64 

25.11 

25.27 

25.04 

25.39 

11005 

USB Press 

PSI 

15.91 

15.91 

15.92 

15.94 

15.92 

15.90 

15.89 

11007 

USB Xmtr A -15V 

VDC 

-15.20 

-15.20 

** 


** 



11008 

USB Xmtr B -15V 

VDC 



-15.20 

-14.96 

-15.09 

-15.20 

-15. 20 

11009 

USB Range -15V 

VDC 

-14. 76 

-14, 76 

-14.58 

-14. 58 

-14.58 

-14, 58 

-14.58 

11101 

PMP Pwr A Volt 

VDC 

-15. 12 

-15.18 

** 


** 

** 


11102 

PMP Pwr B Volt 

VDC 



-15.12 

-14. 82 

-15.09 ' 

-15. 10 

-15.12 

11103 

PMP Temp A 

DGC 

30.44 

30.23 

26.60 

26.09 

25.67 

25,80 

26.43 

11104 

PMP Temp B 

DGC 



31.64 

31.67 

30.50 

30.31 

30.94 


**XJnitB Not m Use 
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SECTION 10 


ELECTKICAL INTERFACE SUBSYSTEM 

Auxiliary Processing Unit (APU) consisting of Search Track Data, Time Code Data, and Backup Timers, 
operated satisfactorily throu^out this report period. The USB/WPA backup timer prematurely operated 
during Orbit 15467 (6 August 1975) at the tune of Battery 6 Uxrn-on. The premature timer trip resulted 
from the low voltage caused by a hi^ transient current which occurred with the execution of ”A11 Batteries 
On" command (see Section 3 also). Telemetry for the APU is shown in Table 10-1. The APU is m Normal 
mode. 


Table 10-1. Landsat-1 APU Telemetry Functions 





Orbit 1 

Functions 

Description 

Unit 

7 

5098 

10182 

15254 

15700 

16132 

16530 

13200 

APU, -24.5 
VDC 

VDC 

-24. 90 

-24. 90 

-24.91 

-24.90 

-24. 90 

-24.90 

-24.90 

13201 

APU, -12 
Volts 

VDC 

-12.08 

-12.08 

-12. 07 

-12. 06 

-12. 05 

-12. 05 

-12.06 

13202 

APU Temp. 

DGC 

25.49 

26.95 

27.15 

26.82 

26.91 

27.09 

27.54 


The Power Switching Module (PSM), containing the switching relays for power to Orbit Adjust, MSS, 
WBVTR No. 1 and No. 2, RBV and PRM, functioned normally. The MSS power circuits have been 
operating on a regular basis throu^out this report period. The power relay for the RBV remained m a 
failed closed condition since Orbit 196. 

The Interface Switchmg Module (ISM) performed all switching normally during this report period. 
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SECTION 11 
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SECTION 11 


THERMAL SUBSYSTEM (THM) 

The Thermal Subsystem of Lands at-1 has maintamed spacecraft temperature control over a satisfactory range 
since launch* Table 11-1 shows average analog telemetry values from data recorded on the NBTR* During 
this report period, the sun angle varied as sho^vn in Figure 3-3, and the intensity increased from approximately 
0* 970 to 1* 012 of the mean value. Figure 11-1 shows a lypical thermal profile for average bay temperatures 
of the sensory ring in this report period. The values are consistent with the limits established over three 
years of orbital operation. 

The compensation load switching history since laimch is given in Table 11-2. Compensation load 4 was turned 
off m Orbit 15584 (15 August 1975) since it contributed to the rise of Battery 8 temperature. The changes in 
Orbit 15982 (12 September 1975) were for testing relay operation, 

Durmg the imtial part of this report period, as seen from Table 11-1, temperatures have dropped due to com- 
pensation load 4 and battery 8 turn-off, but have gradually increased thereafter due to increasing sim intensity. 
Temperatures are expected to increase further durmg the on-coming period of higher sun intensity. 
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Table 11-1. Landsat-1 Thermal Subsystem Analog Telemetry (average Value of Frames for 

Data Received in. NBTR Playback) 



Function 




Orbits 




Function 

No 

Description 

Unit 

26 

5098 

10182 

15254 

16700 

16132 

16530 

7001 

THM THOl STl 

DGC 

19 52 

20 85 

21 65 

19 48 

18 32 

18 40 

18 95 

7002 

TIIM TI102 SBO 

dgc 

18 60 

19 85 

20 60 

18 62 

17 80 

17 65 

18 OS 

7003 

THM TH03 Sn 

DGC 

16«48 

20 16 

20 87 

18 It 

17 00 

16 84 

17 34 

7004 

THM THIO TCB 

DGC 

19 47 

20 25 

20 36 

19 76 

19 64 

19 73 

20 06 

7005 

THM THM STI 

dgc 

18 39 

19 ?l 

20 35 

17 86 

17 08 

16 78 

17 20 

7006 

THM TH05 SBO 

DGC 

17 57 

18 39 

18 81 

17 20 

16 49 

16 26 

16 42 

7007 

OA -X THRUSTER 

DGC 

21 96 

22 95 

22 90 

22 25 

21 43 

21 46 

21 79 

7008 

THM TK06 STO 

DGC 

15 96 

16 61 

1% 90 

15 34 

14 49 

14 32 

14 51 

7009 

THM TH06 SBI 

dgc 

19 38 

20 35 

20 93 

18 98 

17 89 

17 60 

17 79 

7010 

THM TH07 sri 

DGC 

18 61 

* 

m 

* 

* 

* 

♦ 

7011 

THM TH08 srO 

DCC 

21 78 

22 77 

22 88 

22 03 

21 19 

21 19 

21 51 

7012 

THM TH09 SBI 

dgc 

21 $1 

22 87 

23 08 

22 20 

21 63 

21 60 

21 92 

7013 

THM THIO SBO 

DGC 

18 73 

19 53 

19 64 

19 00 

18 67 

18 67 

18 89 

7014 

THM THll STI 

DGC 

22 37 

23 35 

23 57 

22 60 

22 €0 

22 71 

23 16 

7015 

THM TH12 SBO 

DGC 

22 37 

23 17 

23 03 

22 86 

23 30 

23 45 

23 91 

7016 

THM TIU3 STI 

dgc 

20 95 

22 02 

22 47 

22 00 

22 31 

22 49 

22 95 

7017 

RBV BEAM CTR UJ 

DGC 

21 $3 

22 62 

22 84 

21 88 

21 43 

21 50 

21 90 

7018 

THM TH14 STO 

DGC 

20 38 

21 40 

21 93 

2I 83 

22 59 

22 85 

23 10 

7019 

NBR RABOUTBDM 

dgc 

5 09 

5 86 

6 00 

4 37 

3 00 

2 98 

3 45 

7020 

THM THIS SBI 

DGC 

21 14 

23 24 

23 99 

22 18 

22 50 

22 CO 

23 02 

7021 

THM T1I16 STI 

>DGC 

20 73 

22 90 

23 68 

21 64 

21 13 

21 24 

21 82 

7022 

THM TH17 SBI 

Dgc 

20 22 

22 76 

23 56 

21 47 

20 27 

20 38 

20 97 

7023 

THM THIS SBO 

DGC 

2i 50 

24 29 

25 19 

23 47 

22 05 

22 23 

22 81 

7030 

THM TH03 BUR 

DGC 

16 05 

17 07 

17 42 

15 35 

14 78 

14 S4 

14 83 

7031 

THM TH06 BUR 

DGC 

13 59 

14 17 

14 28 

12 87 

12 08 

11 88 

12 10 

7032 

THM TH09 BUR 

DGC 

19 92 

20 75 

20 74 

20 17 

19 70 

19 75 

19 99 

7033 

THM TH12 BUR 

DGC 

21 51 

22 16 

22 76 

22 65 

23 32 

23 40 

23 85 

7034 

THM THIS BUR 

DGC 

19 70 

21 67 

22 88 

21 33 

21 84 

21 97 

22 35 

7035 

THM THIS BUR 

DGC 

20 11 

21 36 

22 02 

20 54 

19 GO 

19 86 

20 30 

7010 

THM THOl TCB 

DGC 

19 27 

20 46 

21 26 

19 19 

18 33 

18 34 

18 78 

7041 

THM TH02 TCB 

DGC 

17 99 

19 23 

19 89 

17 80 

16 95 

16 84 

17 24 

7012 

THM TH03 TCB 

DGC 

18 34 

19 94 

20 92 

17 79 

17 48 

16 90 

17 25 

7043 

THM TH04 TCB 

DGC 

18 95 

19 94 

20 26 

18 60 

18 05 

17 86 

18 04 

7044 

THM THUS TCB 

dgc 

16 27 

16 98 

17 32 

15 90 

15 14 

IS 00 

15 16 

7045 

THM TH07 TCB 

dgc 

18 41 

19 21 

19 45 

18 25 

17 42 

17 29 

17 58 

7046 

THM TH09 TCB 

DGC 

19 38 

20 37 

20 64 

19 85 

19 47 

19 29 

19 35 

7018 

THM THll TCB 

DGC 

21 98 

22 94 

23 18 

22 80 

22 89 

23 04 

23 44 

7049 

THM TH12 TCB 

DGC 

21 92 

22 46 

22 35 

22 30 

22 91 

22 97 

23 40 

7050 

THM THIS TCB 

DGC 

21 21 

21 99 

22 29 

22 26 

22 95 

23 20 

23 58 

7051 

THM TH14 TCB 

DCC 

21 38 

22 88 

23 62 

22 74 

23 33 

23 51 

23 64 

7052 

THM TH16 TCB 

DGC 

21 30 

23 95 

25 13 

22 68 

22 77 

22 65 

23 12 

7053 

THM TH17 TCB 

DGC 

21 73 

24 03 

25 02 

23 33 

21 26 

21 50 

22 14 

7054 

THM THIS TCB 

DGC 

20 02 

22 20 

23 35 

21 04 

19 96 

19 93 

20 24 

7060 

THM SHUTTER BY 1 

DEG 

25 85 

33 12 

38 62 

24 41 

18 06 

17 23 1 

20 G3 

7061 

THM SHUTTER BY 2 

DEG 

6 62 

8 65 

13 28 

1 73 

0 00 

0 OO 

0 OO 

7062 

THM SHUTTER BY S 

DEG 

10 96 

23 58 

30 24 

17 30 

15 64 

12 63 : 

12 92 

70R3 

THM SHUTTER BY 4 

DEG 

30 eo 

35 71 

37 92 

39 50 

34 14 

33 »0 

24 88 

7064 

THM SHUTTER BY 5 

DEG 

15 03 

16 25 

15 00 

8 08 

4 62 

2 39 

2 88 

7065 

THM SHUTTER BY 7 

DEG 

17 14 

24 64 

21 96 

14 50 

11 00 

8 00 

8 00 

7067 

THM SHUTTER BY 9 

DEG 

33 26 

38 44 

39.60 

38 24 

37 95 

37 96 

37 97 

7068 

THM SHUTTER BY 10 

DEG 

24 03 

28 68 

27.31 

26 03 

24 70 

22 50 

24 26 

7069 

THM SHHTTFR BY 11 

dfg 

39 06 

46 89 

48 96 

46 97 

47 36 

47 97 

50 22 

7070 V 

THM SHUTTER BY J2 

DEG 

43 81 

46 63 

45 68 

45 95 

49 40 

49 86 

53 33 

7071 

THM SHUTTER BY 13 

DEG 

40 39 

46 38 

I 44 79 

42 84 

43 91 

44 43 

46 32 

7072 

THM SHUTTER BY 14 

DEG 

34 20 

' 39 70 

41 91 

34 28 

36 08 

38 23 

40 84 

7073 

THM SHUTTER BY 15 

DEG 

45 40 

S8 74 

1 64 79 

55 15 

CO 47 

61 G5 

63 81 

7074 

THM SHUTTER BY 16 

DEG 

24 so 

48 46 

S3 54 

38 76 

37 54 

38 05 

41 14 

7075 

THM SHUTTER BY 17 

DEG 

39 06 

54 96 

61 68 

61 06 

35 36 

36 78 

41 75 

7076 

THM SHUTTER BY 18 

DEG 

29 70 

43 15 

51 20 

35 12 

2B 02 

25 67 

28 79 

7080 

THM Q1 T 2ENER V 

VDC 

8 19 

8 19 

8 19 

8 19 

S 19 

8 19 

8 19 

7081 

THM Q2 T ZENER V 

VDC 

8 40 

8 40 

8 40 

8 40 

5 40 

8 40 

8 40 

7082 

THM Q3 T ZENER V 

VDC 

8 31 

8 31 

8 32 

8 31 

8 31 

8 31 

8 31 

7083 

THM Q1 S ZENER V 

VDC 

8 31 

8 32 

8 35 

8 31 

8 32 

8 31 

8 31 

7084 

THM Q2 S ZENER V 

VDC 

8 19 

8 19 

8 20 

8 19 

8 19 

8 19 

8 19 

7085 

THM Q3 S ZENER V 

vne 

8 15 

8 IS 

8 15 

8 15 

8 15 

8 «5 

8 15 

7090 

THM t»SM MOUNT 

DGC 

21 60 

22 54 

22,98 

21 43 

20 44 

20 54 

21 27 

7091 

THM RJD ATTITUDE 

DGC 

19.40 

20 42 

20 88 

19 13 

18 09 

17 90 

18 24 

7092 

THM RBV RADIATOR 

DGC 

15 65 

17 22 

17 47 

16 55 

16 14 

16 21 

16 72 

7093 

THM RBVC CTR BM 

DCC 

20 30 

21 61 

21 8? 

20 73 

20 24 

20 31 

20 89 

7094 

TI»1 \VBVTR ROCrr 

DGC 

12 96 

15 71 

16 07 

13 77 

11 28 

11 35 

12 17 

7095 

THM WBVTR RAD CT 

DGC 

4 81 

8.17 

8 68 

6 99 

5 41 

5 39 

6 13 

7096 

THM \VB\TR STRAP 

DGC 

16 62 

19 32 

19 66 

17 29 

14 04 

14 11 

14 91 

7097 

THM WB MT BAY 1 

DGC 

20 56 

19 52 

21 37 

16 97 

15 79 

IS 99 

16 80 

7098 

THM WB ^UT BAY 1 

DGC 

20 22 

18.90 

20 39 

17 12 

16 01 

16 23 

17 07 

7099 

THM WBVTR SEP 3 

DCC 

18 60 

20 55 

21 05 

18 45 

16 77 

16 64 

17 22 

7100 

THM WBVTR SEP 17 

DGC 

21 31 

23 66 

24 23 

22 02 

20 33 

20 46 

21 14 

7101 

THM WBVTR 1 cent 

DGC 

21 49 

23 72 

24 01 

21 63 

17 57 

17 €8 

IS 43 

7102 

THJI WBVTR 2 BAY 

DGC 

17 46 

16 92 

19 32 

17 23 

15 99 

16 86 

16 42 

7103 

THM WBVTR 2 BY 15 

DGC 

21 00 

23 16 

23 82 

21 73 

20 69 

20 51 

21 45 

7104 

THM WBVTR 2 CXR 

DGC 

19 35 

21 51 

21 81 

19 54 

16 72 

16 C6 

17 72 

7105 

THM NBTR B SEP 6 

DGC 

18 06 

19 30 

19 79 

17 82 

16 14 

16 15 

10 78 

7106 

THM NBTR B SEP 1 

DGC 

20 82 

22 35 

22 89 

21 61 

21 35 

21 54 

22 10 

7107 

THM NBTR BM CTR 

DGC 

19 37 

21.04 

21 34 

19 SI 

18 12 

18 24 

19 05 

7108 

THM MSS MOUNT 14 

DGC 

19 18 

21 15 

21 70 

20 06 

19 96 

20 10 

20 73 

7109 

THM OA -Y THRUSTER 

DGC 

22 21 

23 80 

24 69 

24 40 

25 27 

25 82 

26 29 

7110 

THM hiss WBVTR BM 

DGC 

18 14 

20 06 

20 53 

18 18 

16 56 

16 58 

17 45 

7111 

THM OA 4X THRUSTER 

Dec 

20 30 

19.92 

21 22 

18 07 

17 03 

17 25 

18 05 

7130 

THM AUX PI T 

DGC 

15 63 

8 49 ■ 

-18 90 

9 68 

21 34 

18 29 

17 64 

7131 

THMAUXP2T 

DGC 

10.63 

1 59 

41 

5 64 

16 29 

21 28 

18 99 


♦Function 7010 became after an Integrated circuit chip failure In the TMPon Orbit 4396 
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Figure 11-1. Landsat--! Sensory Ring Thermal Profile 
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SECTION 12 

NARROWBAND TAPE RECORDERS 


IANDSAT-1 



SECTION 12 

NARROWBAND TAPE RECORDERS (NBR) 


Narrowband Recorder NBR-B, which was turned off m Orbit 15256, has remained inactive during the 
entire reporting period* 

Narrowband Recorder NBR-A operated satisfactorily during this period, and has provided coverage for 
MSS real-time operations as well as approximately seven hours daily of normal orbital telemetry. 


Table 12-1 gives cumulative operating hours for both recorders by modes, and Table 12-2 gives typical 
telemetry values . 


Table 12-1. NBR Operating Hours by Modes, Landsat-1 


NBR 

On 

Off 

Playback 

Record 

A 

13479 

15005 

540 

12939 

B 

11909 

12666 

476 

11433 


Table 12-2. Narrowband Tape Recorder Telemetry Values, Landsat-1 



Function 


Typical Telemetry Values - Orbits 


No. 

Name 

6 

3750- 

3751 

7480- 

7481 

10862 


15256 

15888 

10001 

A - Motor Cur* (ma) 
Record 

190.10 

189.20 

186.31 

186.31 

186.31 

192.63 

192,63 


P/B 

180.00 

178.69 

172. 10 

180.00 

170.52 

N.A. 

* 

10101 

B - Motor Cur* (ma) 
Record 

193. 26 

193.04 

194.79 

198.95 

198.95 

198. 95 

* 


P/B 

188.18 

185.44 

186,31 

187.89 

189. 47 

202.1 

* 

10002 

A - Pwr Sup* Cur. (ma) 
Record 

320.56 

338.20 

339. 81 

339. 81 

343. 19 

343. 24 

339.81 


P/B 

535.78 

568.38 

569.56 

567.75 

569.56 

N.A. 

* 

10102 

B - Pwr Sup. Cur. (ma) 
Record 

317. 62 

336.05 

343. 50 

350.00 

346. 75 

346.75 

* 


P/B 

570.78 

555.63 

574. 00 

567.50 

567.50 

580.51 

* 

10003 

A - Rec. Temp. (DGC) 

25.47 

24.40 

24. 20 

23.60 

26. 25 

22.00 

23.00 

10103 

B - Rec. Temp, (DGC) 

24.58 

23.41 

24. 54 

23.41 

25.38 

23,18 

18.18 

10004 

A - Supply (VDC) 

-24. 47 

-24.44 

-24. 62 

-24, 62 

-24. 57 

-24. 62 

-24, 62 

10104 

B - Supply (VDC) 

-24. 44 

-24. 51 

-24. 57 

-24. 29 

-24.70 

-24. 57 

-24.71 


N.A. - Data not available 
* - No data, NBR-B out of service 
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SECTION 13 

WIDEBAND TELEMETRY SUBSYSTEM 
LANDSAT-1 



SECTION 13 


WIDEBAND TEIiEMETRY SUBSYSTEM (WBTS) 


The Wideband Telemetry Subsystem has operated nominally m this report periods 


Table 13-1 shows typical telemetry values* All are nominal. 


Figure 13-1 is the AGC history at Goldstone. 

Table 13-1, Wideband Modulator Telemetry Values, Landsat-1 


WBPA-l 


1 Function | 

Orbits 

Number 

Name 

26 

1894 

1944 

2095 

12001 

Tmpt TWT CoU. 

(DgC) 

35.7 

39. 20 

39 90 

39 90 

12002 

Helix Current 

(Ma) 

6. 08 

6.49 

6 68 

6 78 

12003 

TWT Cath Curr, 

(Ma) 

45, 89 

43,54 

43 48 

45 01 

12004: 

forward Pwr 

(DJBM) 

43 18 

42.88 

42 61 

43 15 

12005 

Reflected Pwr 

(DBM) 

34. 95 

34.99 

34 80 

35 21 

12227 

Loop Str, AFC Con Volt (1) 

(MHz) 

-0.39 

-1. 29 

-0 86 

-0.67 

12229 

Mod Temp VCO 

(DgC) 

21 93 

20.31 

20 88 

20 39 

12232 

+15 VDC Pivr Sup A (2) 

(TMV) 

2. 69 

2.69 

2 65 

2 62 

12234 

-15 VDC Pwr Sup A 

(TMV) 

5. 98 

5.96 

5 73 

5 78 

12235 

+5 VDC Pwr Sup A 

(TMV) 

3 94 

3,94 

3.94 

3. 95 

12238 

-5 VDC Pwr Sup A 

(TMV) 

5 28 

5 26 

5 18 ' 

5, 12 

12240 

-24 VDCUnregVolt A j 

(TMV) 

5 56 : 

5.51 

5.42 ; 

5.49 

12242 

Liv. Temp 

(DgC) 

20.60 

23.43 

24.71 

24 04 


WBPA>-2 


Function 

Orbits 1 

Number 

Name 

33 

4096“ 

10602 

15233 

15700 

16118 

16565 

12101 

Temp TWT CoU. (Max) 

(DgC) 

35.38 

34.24 

35 96 

29.77 

33.07 

31 92 

27 30 

12102 

Helix Current 

(Ma) 

7. 32 

7.70 

7 67 

7.90 

7,70 

7,85 

7 85 

12103 

TWT Cath. Cur 

(Ma) 

44.30 

43.85 

42 72 

43 70 

42.61 

43 82 

43 74 

12104 

Forward Pwr 

(DBM) 

43 57 

43.57 

43 57 

43 52 

43.38 

43 52 

43.53 

12105 

Reflected Pwr 

(DBM) 

31.59 

32,79 

32 62 

33, 07 

82.45 

32.92 

33.12 

12228 

Loop Str. AFC Con Volt (1) 

(MHz) 

1 11 

-0. 78 

-1 12 

-1 05 

-1 24 

-1.03 

-0 97 

12229 

Mod Temp VDC 

(DgC) 

21 70 

20 88 

21.50 

21 78 

21 05 

18 57 

19.00 

12232 

+15 VDC Pwr Sup A 

(TMV) 

2 68 

2.69 

2.69 

2,65 

2 69 

2.68 

2.69 

12234 

-15 VDC Pwr Sup A 

(TMV) 

5.90 

5.98 

5. 92 

5, 81 

5 98 

6.01 

6.00 

12236 

+5 VDC Pwr Sup A 

(TMV) 

3.97 

4. 01 

4.01 

3,97 

3 95 

4.02 

4.01 

12239 

-5 VDC Pwr Sup A 

(TMV) 

5 24 

telemetry point defective ■ 




12240 

-24 5 VDC Unreg Volt A 

(TMV) 

5 43 

5 52 

5.46 

5 44 

5 57 

5.60 

5 63 

12242 

Inv Temp 

(DgC) 

23 03 

22.96 

23. 86 

23 66 

19 67 

19,44 

21 12 


(1) Satisfactory if not zero or -7. 5 (2) B Power Supply not yet used in orbit 
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Figure 13-1. Landsat-1 Wide Band Tower Amp-2 (Lmk 3) AGC Readings 
at Goldstone with 30-Foot Antenna 
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SECTION 14 


ATTITUDE MEASUREMENT SENSOR (AMS) 

Telemetry output of the AMS contmues to be normal and m good agreement with the ACS subsystem. 
Table 14-1 gives typical AMS telemetry values. 


Table 14-1. Laudsat-1 AMS Temperature Telemetry 





Orbits 

Function 

Description 

Units 

35 

5099 

10182 

15254 

15700 

16132 

16530 

3004 

Case-Temp 1 

DGC 

18, 92 

19.42 

19. 71 

18. 54 

17. 86 

17. 77 

18.37 

3005 

Assembly-Temp 2 

DGC 

19. 15 

19.76 

19. 96 

18.73 

18. 08 

18.08 

18.70 
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SECTION 15 

WIDEBAND VIDEO TAPE RECORDERS 
LANDSAT-1 



SECTION 15 


WIDEBAND VIDEO TAPE RECORDERS 
WBVTR-2 has not been operated since its failure in Orbit 148. 

WBVTR-1 was removed from operational service after Orbit 9881 because of high rmnor frame sync error 
counts. The recorder has remained mactive since suspension of engineering tests after Orbit 10861. 

Pressure and temperature telemetry values for WBVTR-1 transport and electronics units are shown in 
Table 15-1. 


Table 15-1. WBVTR-1 Telemetry Values 


WBVTK-1 Functions 

Telemetry Values in Orbits 

Number 

Name 

15260 

15700 

16132 

16530 

13022 

Press. Trans. (PSI) 

15,73 

15. 59 

15. 59 

15.66 

13023 

Temp, Trans, (DgC) 

18. 55 

16. 36 

16. 53 

17.36 

13024 

Temp. Elec. (DgC) 

15.00 

13. 84 

13.99 

14.75 
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SECTION 16 

RETUHN BEAM VIDICON 


LANDSAT-1 



SECTION 16 

RETURN BEAM VIDICON (RBV) 


The RBT has not been reactivated since Orbit 196, but it is capable of operation throi^h individual component 
power switching. An assessment of the KBV perfoinnance was given in ERTS-1 RligM Evaluation Report 23 
July to 23 October, 1972. 
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SECTION 17 


MULTISPECTRAL SCANNER SUBSYSTEM (MSS) 

The Multispectrai Scanner Sub^stem operated nominally xn this period without incident. Figure 17-1 shows 
the number of scenes' imaged at each geographical location in this quarter. Figure 17-2 shows the number 
of scenes imaged in the first 3 years of operation. The sum of the two show the number of scenes imaged 
since launch. In these maps, only those scenes are shown which are received by U, S, Ground stations. 
Scenes transmitted to Canada, Brazil and Baiy (about 30% of total) are not shown. 

Table 17-1 shows typical telemetry values since launch. All values are nommal. 

Table 17-2 shows the history of sensor response to a constant input radiance level. Sensor outputs have 
declmed this quarter, but all are still satisfactory. Sensor 13, unlike the other sensors, rose steadily since 
launch but smce September, 1974, seems to have stabilized. 

Line lei^h history is also shown in Table 17-2, 

Sun Calibration, performed every two weeks, continue to show nominal performance. 
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Figure 17-2. Computer Map of MSS Scenes 
For First 3 Years Operation - Lands at-1 
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Table 17-1, MSS Telemetry Values 


Function 

No. 

Name 


Telemetry 

Values in Orbits 



20 

5060 

10587 

15233 


16118 

16565 

15044 

FOPT 2 T 

(DGC) 

17.46 

19.84 

19.75 

18.15 

16.38 

16.38 

18.19 

15046 

ELEC CVK T 

(DGC) 

19.37 

21.83 

21.96 

20.20 

17.37 

17.30 

19.11 

15048 

SCAN MIR BEG T 

(DGC) 

16.35 

19.77 

20.48 

20.94 

17.19 

16.86 

19.54 

15050 

SCAN MIR DR. COIL T 

(DGC) 

15. 94 

19.30 

19.78 

19.21 

16.57 

16.35 

19.11 

15052 

EOT SHUT HSG T 

(DGC) 

16.91 

20.07 

20.23 

18.74 

17.04 

17.01 

18.76 

15043 

FOPT 1 T 

(DGC) 

17.67 

20.01 

19,93 

18.35 

16.65 

16.64 

18.39 

15045 

MUX PWR CASE T 

(DGC) 

21.19 

22.03 

23.87 

26.92 

21.21 

20.68 

22.89 

15047 

PWR SUP T 

(DGC) 

17.41 

20.00 

20.21 

19.83 

17.02 

16.83 

18.98 

15048 

SCAN MIR DR. ELC T 

(DGC) 

16.12 

19.41 

20.23 

21.16 

16.76 

16.42 

19.34 

15051 

SCAN MIR HSG T 

(DGC) 

15.60 

19.05 

19.49 

18.40 

16.20 

16.14 

18.79 

15040 

MUX -6 VDC 

(TMV) 

4.03 

4.03 

3.98 

4.03 

4.03 

4.03 

. 4.03 

15042 

AVE DENS DATA 

(TMV) 

1.67 

2.13 

2.05 

2.28 

2.02 

2.04 

1.88 

15054 

CAL LAMP CUR A 

(TMV) 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

15056 

BAND 2 + 15 VDC 

(TMV) 

5.10 

5,10 

5 04 

5.10 

5.10 

5.10 

5.10 

15058 

BAND 4 + 15 VDC 

(TliIV) 

5.10 

5.10 

5.04 

5.10 

5.10 

5.10 

5.10 

15060 

+ 12 “6 VDC REG 

(T]MV) 

4. 82 

5, 02 

4.97 

5.02 

5.02 

5.02 

5.02 

15062 

+ 19 VDC RBC OUT 

(TMV) 

4.80 

4.90 

4.97 

5.03 

5.03 

5.03 

5.03 

15064 

BAND 1 HVA 

(TMV) 

5.10 

5. 16 

5.12 

5.12 

5.12 

5.12 

5.12 

15066 

BAND 2 HV A 

(TMV) 

4. 50 

4.52 

4.52 

4.50 

4.50- 

4.50 

4.50 

15068 

BAND 3 HVA 

(T]MV) 

4.60 

4.62 

4.62 

4. 62 

4.60 

4. 60 

4.62 

15070 

SHUT MOT CON OUT 

(TMV) 

2.43 

2.44 

2.47 

2.51 

2.51 

2.52 

2.51 

15041 

S/D CONV REF V 

(TMV) 

5.93 

5. 93 

5.87 

5.93 

5.92 

5.92 

5.92 

15053 

SCAN Mm REG V 

(TMV) 

4.42 

4. 51 

4.51 

4. 61 

4.61 

4. 61 

4.60 

15055 

BAND 1 + 15 V 

(Tjvrv) 

4.97 

4.97 

4.92 

4. 97 

4.97 

4. 97 

4.97 

15057 ! 

BAND 3 + 15 V 

(TMV) 

5.00 

5.00 ' 

4.94 

5.00 

5.00 

5.00 

5.00 

15059 

-15 VDC TEL. 

(TMV) 

5.02 

5.02 

5.02 

5.02 

5.02 

5.02 

5.02 

15061 

+ 5 VDC LOGIC REG 

(TMV) 

4. 82 

4.81 i 

4.77 

4. 76 

4.80 

4. 76 

4.75 

15063 

-19 VDC REG OUT 

(TMV) 

3.43 

3.39 

3.50 

3.58 

3.58 

3.58 

3.57 

15071 

SCAN MIR DR. CLK 

(TMV) 

1. 93 

1.97 

1.98 

2.00 

2.00 

2.00 

2.00 
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SECTION 18 

DATA COLLECTION SUBSYSTEM 
LANDSAT-1 



SECTION 18 


DATA COLLECTION SUBSYSTEM (DCS) 

The Data Collection Subsystem was turned OFF after Orbit 12690 on 19 January 1975, and has not been used 
smce, ' 

The DCS operated without anomaly throughout its operational period. Only Receiver #1 was used. 
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APPENDIX B 
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INTRODUCTION 


This IS the Fourth report in a continuing series of documents issued at launch, and thereafter quarterly, 
to present fli^t performance analysis of the Landsat-2 spacecraft. Previously issued documents are 

75SDS4215 Landsat-2 Launch and Flight Activation Evaluation 21 March 1975 

Report, 22 to 26 January 1975, Launch through 
Orbit 50 and Orbit Adjust Operation 

75SDS4228 Landsat-1 and Landsat-2 Flight Evaluation Report 15 August 1975 

23 January 1976 to 23 April 1975 

75SDS4255 Landsat-1 and Landsat-2 Flight Evaluation Report 10 October 1975 

23 April 1975 to 23 July 1975 

This report contains analysis of performance for Orbits 2526 to 3815 for Landsat-2* 
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LANBSAT-2 OPERATIONS 



SECTION 1 


SU3VIMARY 

LANDSAT-2 OPERATIONS 

The Landsat-2 spacecraft was launched from the Western Test Range on 22 January 1975, at 022-17:55*51. 604 . 

The launch and orbital injection phase of the space flight were nominal and deployment of the spacecraft 
followed predictions* All systems continue normal except Forward Scanner Pressure, Forward Scanner 
Pressure Telemetiy, and Wideband Video Tape Recorder No. 1 (WBVTR-1). The forward Scanner Pressure 
had begun leaking before launch but is not expected to effect scanner performance. The Forward Scanner Pressure 
(function 1003) telemetry became erratic in Orbit 2244. WBVTR-l failed to rewind in Orbit 1021 and had 
intermittent operation to Orbit 1659 when normal operation was resumed. WBVTR-1 had a second anomaly in 
Orbit 2863 when ground stations were unable to obtam video sync lockup because of failure of one head to 
produce video, WBVTR-1 operations were discontinued. 

Mission performance has not been degraded by these anomalies. 

Table 1-1 shows accumulative in -orbit payload system performance. 
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Table 1-1. In-Orbit Payload Systems Performance Launch Thru Orbit 3815 

Landsat-2 


IffiV 

Total Scenes Imaged 

716 


Avg* Scenes/Day 

66 


Total Area Imaged (millions of sq, mi. ) 

6.2 


ON TIME (hr.) 

6.8 


ON/OFF Cycles 

48 


% Real Time Images 

98 


% Recorded Images 

2 

MSS 

Total Scenes Imaged 

52,504 


Avg. Scenes/Day 

178 


Total Area Imaged (millions of sq. n. mi, ) 

461.6 


ON TIME (hr. ) 

545.2 


ON/OFF Cycles 

4,076 


% Real Time Images 

65 


% Recorded Images 

35 

DCS 

Messages at OCC 

284,326 


Non-Perfect MSGS 

20,758 


Max. DCP's ACTIVE/DAY 

109 


Users 

46 


A^, MSG/Orbit 

164 


ON TIME (hr.) 

6,540.2 

WPA-1 

% Eeai Time Mode 

1 


% Playback Mode 

99 


ON TIME (hr. ) 

84.0 


ON/OFF Cycles 

540 

WPA-2 

% Real Time Mode 

65 


% P/B Mode 

35 


ON TIME (hr.) 

433.3 


ON/OFF Cycles 

2,733 

WBVTR-1 

% Record Mode 

38 


% Playback Mode 

41 


% Rewmd Mode 

20 


% Standby Mode 

1 


Minor Frame Sync Error Count in P/B 

<10 


Time Head-Tape Contact (hr. ) 

105.1 


Cycles Head-Tape Contact 

1,681 


ON TIME (hr.) 

133.0 

WBVTR-2 

% Record Mode 

38 


% Playback Mode 

41 


% Remnd Mode 

20 


% Standby Mode 

1 


MFSE Count in P/B 

<10 


Time Head-Tape Contact (hr. ) 

255.4 


Cycles Head-Tape Contact 

3,122 


ON TIME (hr. ) 

323.3 
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SECTION 2 


OEBITAL PARAMETERS 

Landsat-2, together wiih Lands at-1, has continued to provide the groiuid track repeat pattern required for 
the nine-day image coverage of the earth. During this report period, the ground track of Landsat-2 has 
been maintained, as required, vdthin 10 NM longitude ei;ror at the equator. The only orbit adjustment 
required for this was made in Orbit 2958 (22 August 1975) with a short firing of the -X thruster of the 
Orbit Adjust Subsystem. Starting ia Orbit 3288 (15 September 1975) the positive pitch gates of the ACS 
sub^stem have been almost eliminated throu^ the use of pitch position bias* (See Section 4 also) • This 
has considerably reduced the need to correct on Landsat-2 orbit thru orbit adjust* The error in longitude 
since launch as a function of time and orbit maintenance burns, is shown in Figure 2-1* Figure 2-2 
shows the change in sun time at the descending equatorial crossings 

As of 23 October 1975, Landsat-2 has descending equatorial crossings at approximately 9;30 AM local 
time as opposed to 9:13 AM for Landsat-1. A projection of the variation of local mean time at the 
descending nodes for both spacecrafts is given in Figure 2-3. 

The Brouwer Mean Orbital Parameters for Landsat-2 are given in Table 2-1. Appendix B gives ground 
trace repeat cycle predictions. 



0 311 813 1315 1817 2319 2821 3323 3825 

REVOLUTIONS 

Figure 2-1 Effect of Orbit Adjusts on Landsat-2 Ground Track 
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Figure 2-2. Local Mean Tune of Descending Node 



Table 2-1. Laudsat-2 Brouwer Mean Orbital Parameters 


Date 

Apogee 

(KM) 

Perigee 

(KM) 

Inclination 
(Deg ) 

Seml-Ma]or 

Axis 

(KM) 

Eccentricity 

Tvvo Body 
Period 
(Min) 

Nodal 

Period 

(Min) 

Argument 
of Perigee 
(Deg) 

Right 

Ascension 

(Deg) 

Mean 

Anomaly 

(Deg) 

25 Jan 1975 

915 03 

901 56 

99 095 

7286 462 

0 000925 

103 165 

- 

272 852 

86 637 

139 578 

6 Feb 1975^ 

915 84 

898 47 

99 096 

7285 820 

0 001260 

103 151 

- 

256 040 

99 347 

134 523 

24 Apr 1975 

917 85 

897 40 

99 079 

7285 788 

0 001403 

103 151 

103 266 

62 55 

174 339 

117 183 

25 July 1975 

917 45 

B97 68 

99 071 

7285 733 

0 001356 

103 150 

103 265 

166 118 

264 891 

13 726 

23 Oct 1975 

915 70 

B98 49 

99 059 

7285 762 

0 001250 

103 150 

103 266 

282 749 

353 366 

257 271 


1 Post launch 

2 After the sequence of phasing maneuvers completed in Orbit 212 
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SECTION 3 


POWER SUBSYSTEM (PWR) 

The Power Subsystem on Landsat-2 has performed well throughout this report period. The solar arrays 
have continued to provide excess energy above spacecraft requirements and are expected to fully support 
the Landsat»2 mission beyond 1976. The batteries and the subsystem electrouLcs have also sho^vn very 
good performance during this report period. 

The percentage degradation of the arrays is plotted as a function of days in orbit in Pigure 3-1, along ^vith 
the pre -launch predicted array degradation. The array degradation durii^ this report period has swung 
from slightly lower at the beginning to higher than predicted at the end. The projected values of midday 
array current are plotted m Figure 3-2. Here the array current is adjusted for sun mtensily and array 
degradation, as well as sun ar^le. Along with the same curve is plotted the actual telemetry values ob- 
served during the current report period. The departures from the predicted array degradation is reflected 
here also. 

The battery packs averaged a typical 10, 5 - 11% depth of discharge (BOD) during this report period but 
has peaked as high as ^K)ut 16% during nights, with long WBR playbacks. Battery temperature spread 
raided from 4. 0 to 5, 7 C and is expected to be in the upper range durmg the on-comir^ period of 
higher sun mtensity. Charge and load sharing of mdividual batteries have been satisfactory. Battery 
voltages have been maintained within suitable limits with Landsat-2 power management procedures, excess 
array energy bemg dissipated through auxiliary loads. 

The power subsystem electromes have performed extremely well durir^ this report period with all re- 
gulated voltages stable. Table 3-1 shows major subsystem parameters and Table 3-2 shows power sub- 
system telemetry for selected orbits. Some parameters in Table 3-1 may be slightly different from 
those in Table 3-2 because Table 3-1 uses a power management time span (night followed by day), where- 
as, the time span used m Table 3-2 is the playback period from the NBR. 

The shunt limiter on Landsat-2 has operated several times since launch and has held the solar array bus 
voltage at specified levels. The compensation loads have not been switched during this report period. A 
history of compensation load switchu^s since launch is given m Table 11-2. 

Figure 3-3 shows the variation in sun angle to orbit plane and solar panels for Landsat-2. 
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ACTUAL SOLAR ARRAY 
DEGRADATION 


ifl, (midday) 

(1 AU NORMAL, SUN) 


(15.0 AMP BASE) 



LANDSAT-E 

PRELAUNCH PREDICTED 
SOLAR ARRAY DEGRADATION (MIDDAY) 
^ - 3.258 X 10* VdENWCM2/DAY 


9 MONTHS 
-7.2% 





HIGH NOON SOLAR ARRAY CURRENT (AMP) 



Figure 3-2 Landsat-2 Predicted Midday Solar Array Current 




Table 3-1. Landsat-2 Major Power Subsystem Parameters 


P^vr* Mgmt. Orbit No. 

50 

1251 

2540 

2970 

3398 

3820 

Batt 1 Max 

33.43 

33. 08 

33.25 

33.60 

33.43 

33.60 

2 Chge 

33.40 

33.05 

33.14 

33.48 

33.31 

33 48 

3 Volt 

33.35 

33. 00 

33.09 

33.43 

33.26 

33.43 

4 

33.45 

33. 02 

33.20 

33.54 

33.36 

33.54 

5 

33.42 

33.08 

33,25 

33.59 

33 42 

33.59 

6 

33.41 

33. 07 

33.24 

33.59 

33.33 

33.50 

7 

33.45 

33. 11 

33.28 

33.62 

33.36 

33.54 

8 

33.45 

33.10 

33.27 

33.62 

33 36 

33.53 

Average 

33,42 

33. 07 

33.21 

33 56 

33.35 

33.53 

Batt 1 End-of-Night 

29.32 

28. 98 

29. 06 

28. 89 

29.06 

28 89 

2 Volt 

29.38 

28. 95 

29.12 

28.95 

29.04 

28.87 

3 

29. 32 ' 

28.98 

29, 07 

28.98 

29 07 

28. 89 

4 

29.34 

29. 00 

29.09 

28 91 

29.09 

28. 91 

5 

29.40 

28. 97 

29.06 

28 97 

29.06 

28. 89 

6 

29. 31 

28. 06 

28.96 

28. 88 

29,05 

28 79 

7 

29.34 

29. 00 

29.08 

28.91 

29.08 

28 91 

8 

29.34 

29.00 

29.00 

28 91 

29.00 

28. 82 

Average 

29. 34 

28. 98 

29.05 

28 93 

29.05 

28. 87 

Batt 1 Chge 

12. 76 

12.36 

12. 13 

12.02 

12.27 

12.57 

2 Share 

11.68 

12.24 

12,45 

12.43 

12.13 

12.12 

3 (%) 

12. 24 

13. 21 

13.67 

14.09 

13.46 

13.62 

4 

11. 99 

12.62 

12. 50 

12. 61 

12.30 

12.34 

5 

12. 84 

12. 01 

11,52 

11.79 

11.82 

11.83 

6 

13.35 

12.71 

13.20 

12 41 

13.36 

13.02 

7 

12. 90 

12, 86 

12,81 

12.92 

13.11 

12. 83 

8 

12.24 

11.99 

11.72 

11.73 

11.54 

11.65 

Batt 1 Load 

12. 60 

11, 97 

11.35 

11.34 

11.14 

11.40 

2 Share 

12.70 

14. 12 

13,99 

13.56 

13.64 

13.51 

3 (%) 

12. 67 

13.14 

14. 38 

14 26 

14 40 

13.81 

4 

12.44 

12. 57 

12.99 

13.02 

12 88 

12.87 

5 

12.34 

11. 59 

11,58 

11.52 

11.72 

11.87 

6 

12.70 

12.10 i 

11.30 

11.77 

11.66 

11.91 

7 

12.47 

12.42 i 

12. 35 

12. 50 

12.47 

12,56 

8 

12.04 

12.08 

12.06 1 

12. 03 

12.08 

12.08 

Batt 1 Temp 

21.46 

20.20 

21.34 

20. 85 

22 14 

22.02 

2 m 

20.25 

19, 98 

21.44 

20.96 

21.72 

21.02 

3 (OC) 

18. 60 

18.22 

19. 18 

18 72 

19 19 

18. 72 

4 

20.83 

20.73 

20.91 

20.70 

21 01 

20,98 

5 

24. 98 

22. 11 

22.31 

22 45 

23.64 

23 14 

6 

24.26 

21.78 

23.01 

22.19 

24. 13 

23 70 

7 

24.71 

22. 59 

23.62 

23.26 

24. 89 

24. 34 

8 

23. 63 

22. 04 

22.71 

22.40 

23.55 

23.29 

Average 

22. 34 

20. 95 

21.81 

21.44 

22 53 

22.15 

S/C Reg Bus Pwr. (W) 

* 

161. 38 

185.0 

192.1 

191 9 

190.2 

Comp Load Pwr. (\^ 

* 

34. 06 

41.2 

41 2 

41.2 

41.2 

P/L Reg Bus P\vr. (W) 

* 

' 9. 59 

9.6 

9.5 

10 6 

9.6 

C/D Ratio 

1. 15 

1.08 

I^IO 

1.19 

1.23 

1.28 

Total Charge (A-M) 

271.9 

250.98 

267. 55 

280.41 

285. 64 

298 55 

Total Discharge (A-M) 

237.2 

229. 67 

244.33 

235,08 

232 87 

233 14 

Solar Array (A-M) 

1106 

1032 

981 

988 

996 

999 

S.A. Peak I (Amp) 

16. 05 

15. 37 

14. 67 

14 59 

14. 67 

14. 82 

Midday Array 1 (Amp) 

* 

14. 51 

13.88 

13.88 

13.96 

14. 04 

Sun Angle (Deg) 

* 

0. 08 

-1.22 

1.29 

2.02 

1.55 

Max R Pad Temp (^C) 

* 

60. 80 

59.60 

58.40 

63.20 

64.40 

Min R Pad Temp (^C) 

* 

-38. 67 

-38.00 

-37.40 

-36.80 

-37.40 

Max L Pad Temp (^C) 

* 

57.69 

56.92 

56.92 

59.23 

60,0 

Mm L Pad Temp (^C) 


-45. 71 

-45.00 

-44.29 

-43.57 

-44. 29 


♦Data not processed and unavailable 




Table 3-2 Landsat-2 Power Subsystem Analog Telemetry 
(Average Value for Data Received in NBTR Playback) 


. Fimction 

Description 

Unit 

If Orbits 1 

50 

1253 

2532 

2964 

3400 

3810 

6001 

Batt 1 Disc I 

Amp 

1. 01 

0.89 

0.85 

0 89 

0.77 

0 68 

6002 

2 


1.01 

0.97 

0.97 

0.98 

0 93 

0. 82 

6003 

3 


1. 00 

0.97 

0.99 

0.98 

0.97 

0.85 

6004 

4 


1.00 

0 93 

0.93 

0 93 

0 88 

0.79 

6005 

5 


0. 99 

0 86 

0 85 

' 0.88 

0.80 

0.73 

6006 

6 


1.02 

0 90 

0. 86 

0. 91 

0.79 

0.72 

6007 

7 


1.00 

0.91 

0.91 

0.91 

0 84 

0 77 

6008 

8 


0. 97 

0.89 

0. 87 

0. 88 

0.82 

0.74 

6011 

Batt 1 Chg I 

Amp 

0 47 

0.43 

0 57 

0 70 

0. 57 

0 51 

6012 

2 


0.43 

0.46 

0.57 

0.69 

0.57 

0 49 

6013 

3 


0.45 

0.45 

0.61 

0.73 

0 63 

0.54 

6014 

4 


0.44 

0.43 

0 57 

0,71 

0.57 

0 50 

6015 

5 


0.47 

0 41 

0.54 

0 69 

0 55 

0.48 

6016 

6 


0.49 

0.44 

0. 60 

0 72 

0 62 

0. 53 

6017 

7 


0.47 

0 44 

0 60 

0.73 

0. 62 

0.52 

6018 

8 


0,45 

0.41 

0. 55 

0.68 

0 55 

0 48 

6021 

Batt 1 Volt 

VDC 

31.50 

31.18 

30.92 

30.39 

31.10 

31.17 

6022 

2 


31.48 

31 15 

30.90 

30.37 

31.08 

31.16 

6023 

3 


31.49 

31.16 

30, 91 

30,38 

31.09 

31.16 

6024 

4 


31.49 

31.16 

30 91 

30.38 

31.09 

31 17 

6025 

5 


31.50 

31.18 

30 92 

SO 39 

31 10 

31.18 

6026 

6 


31.49 

31.16 

30.90 

30.37 

SI 08 

31. 15 

6027 

7 


31. 52 

31.20 

30.94 

30.41 

31,12 

31.20 

6028 

8 


31.49 

31 L7 

30. 92 

30.38 

31,10 

31. 17 

6031 

Batt 1 Temp 

DGC 

21. 59 

20.23 

20.93 

20,55 

22.07 

22.02 

6032 

2 


20. 53 

20 05 

20.75 

20.56 

21 55 

20.93 

6033 

3 


18.80 

18.30 

18 66 

18,36 

19.11 

18. 84 

6034 

4 


20.90 

20 75 

20. 88 

20.74 

21.01 

21.05 

6035 

5 


25.16 

22.15 

22.22 

22.55 

23.55 

23.26 

6036 

6 


24. 37 

21.79 

22.55 

21.95 

24,05 

23. 86 

6037 

7 


24, 83 

22.62 

23.26 

22 89 

24. 81 

24 36 

6038 

1 6 


23 75 

22.05 

22. 52 

22.22 

23 47 

23.37 

6040 

St. Pad Temp 

DGC 

28.96 

26.72 

26.16 

26.44 

28.36 

29.31 

6041 

St PadVM 

VDC 

33,72 

I 33.74 

33.56 

32.82 

33,45 

33.51 

6042 

1 St. PadVN 

VDC 

33.46 

33.00 

33 18 

32.41 

33.06 

33 25 

6044 

Lt, Pad Temp 

DGC 

25. 56 

21.86 

21.16 

22 03 

24.00 

24.71 

6045 

Lt. PadVF 

VDC 

34.40 

1 33.99 

33 80 

33.19 

33.93 

33.95 

6046 

Lt. PadVG 

VDC 

34.48 

34.09 

33.91 

33 29 

34 00 

34 04 

6050 

S/C US Bus V 

VDC 

31.73 

31.41 

31.14 

30. 61 

1 31.29 

31 35 

6051 

S/C RG Bus V 

VDC 

24.57 

! 24.58 

24. 57 

24. 56 

1 24. 57 

24. 57 

6052 

Aux Reg AV 

VDC 

23. 36 

23.39 

! 23.40 

23.39 

23.40 

23 42 

6053 

Aux Reg BV 

! VDC 

23.37 

23 40 

23.39 

23.40 

1 23.38 

23.39 

6054 

Solar I 

Amp 

14. 81 

14.24 

13 76 

13 69 

13.70 

13 85 

6056 

S/C RG Bus I 

Amp 

7.23 

6.62 

i 7 17 

j 7.42 

8 12 

7.37 

6058 

PC Mod T1 

DGC 

21. 67 

21.42 

21 98 

22. 69 

23.20 

22.16 

6059 

PC Mod T2 

DGC 

20.44 

20.06 

20. 53 

20.40 

21 06 

20.68 

6070 

P/L RG Bus V 

VDC 

24.61 

24.60 

24.60 

24. 59 

24.60 

24.60 

6071 

P/L UR Bus V 

VDC 

31.85 

31 49 

31.21 

30,66 

31 38 

31.44 

6073 

P Aux AV 

VDC 

23.47 

23.50 

23 51 

23.51 

23.50 

23.49 

6074 

P Aux BV 

VDC 

23.46 

23.50 

23,51 

28 51 

23.51 

23 50 

6075 

PR Mod T1 

DGC 

20.84 

20.69 

21.39 

21.44 

22 30 

21.44 

6076 

PR Mod T2 

DGC 

22.13 

22 01 

22.38 

22,28 

23.09 

22 54 

6079 

Fuse Blow V 

VDC 

24.48 

24.47 

24 48 

24.47 

24.50 

24.50 

6080 

Shunt 1 1 

Amp 

0.0 

0 0 

0.0 

0,0 

0.0 

0,0 

6081 

2 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6082 

3 


0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

6083 

4 


0.0 

0.0 

0 0 

0.0 

0.0 

0.0 

6084 

5 


0.0 

0 0 

0.0 

0 0 

0.0 

0.0 

6085 

6 


0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

6086 

7 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6087 

8 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6100 

P/L RG Bus I 

Amp 

0. 38 

0.42 

0 80 

1.00 

0. 69 

0.0 

Total No. 

Major Frames 

Frm 

396 

785 

387 

390 

774 

384 
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SECTION 4 

ATTITUDE CONTROL SYSTEM (ACS) 
LANDSAT-2 



SECTION 4 


ATTITUDE CONTHOL SYSTEM (AC^ 

Landsat-2*s Attitude Control System has been operatmg properly smce launch and has consistently mamtained 
correct spacecraft attitude. 

The pressure leak in the Forward Scanner has had no effect on the ACS system* s performance. 

Both Solar Array Drives (SAD) performed normally and maintained proper solar panel alignment with the 
sun line durmg satellite day. Motor voltages and temperatures were within specifications. The LSAD’s 
night bias rate has slowly increased and since Orbit 1636 (20 May, 1975) rotates faster than orbit rate 
when the sun sensor does not see the sun. The LSAD quickly recovers when the sun sensor sees the sun. 

This is considered within the normal operatmg design of the solar array drive subsystem. 

The LSAD*s actual rate is 3.61 deg/min which is 3.5% faster than orbit rate (3.48 deg/min). Correspondingly, 
the LSAD motor windmg voltage has decreased 7. 6% from -5. 09 volts in Orbit 26 (24 January 1975) to «4, 70 
volts in Orbit 3810 (23 October 1975). 

The BSAD^s motor winding voltage has decreased 11. 98% from -5. 51 volts in Orbit 26 (24 January 1974) to 
-4. 85 volts in Orbit 3810 (22 October 1975) . The BSAD*s rate is close to orbit rate and no phase switching 
has been required to maintain BSAD sun alignment. 

After 33. 8 weeks in orbit, a seasonal pneumatics gating pattern has not developed for Landsat-2 as it has for 
Landsat-1. 

Pitch (+) gating frequency continued to be high and it was anticipated that left unaltered, the + pitch gatmg 
pattern would lower Landsat-2*s orbit, making frequent orbit adjustments a necessary procedure. 

To offset this undesirable condition, a program was devised whereby the ACS system was commanded into 
the +2<5 Pitch Position Bias (PPB) mode shortly before satellite night (10 minutes approximately) and restored 
to the Normal mode shortly after satellite sunrise. Initially, the program was implemented during alter- 
nate orbits commencmg with Orbit 3288 (15 September 1975) and the + pitch gates were reduced from an 
average of 14 per day to an average of 5 per day. 

Approximatefy 2*5 days later during Orbit 3323 (18 September 1975), the +2® PPB plan was extended from 
alternate orbits to consecutive orbits and + pitch gating was eliminated completely. However, - Pitch 
gates began to appear at an average rate of less than 2 per day commencing with Orbit 3498 (30 September 
1975). During this period unrelated -Roll gating increased from an average of 6 per day to 8 per d^^ 

This condition is seasonal and will be observed in the future. 

Figures 4-1 and 4-2 reflect Landsat-2*s pneumatic history on an average daily basis and on a cumulative basis. 

Freon Usable Impulse declined predictably during this report period and with the implementation of the +2^ 
PPB program, the remaining freon is anticipated to last until October 1980. 

HMP2, commanded into operation shortly after ACS acquisition as the primary control of the Yaw subsystem 
has functioned normally. 

RMPl was submitted to a run down test in Orbit 2945 (21 August 1975) while it was in a back mode up to 
RMP2 during a scheduled orbit adjust exercise. The 214 second coast-down time was withm specifications. 
Figure 4-3 shows the R/T telemetry record of this test. 
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Figure 4-3, Landsat-2 B/T Telemetry, BMP 1 Run Down Test ~ Orbit No, 2945 

(21 August 1975, 22 40 31 GMT) 


Typically, flywheel duly cycles have averaged seven percent or less. Pitch and yaw flywheel speeds have 
averaged less than -150 RPM while the roll flywheels have averaged +760 RPM, Sun transient response due 
to dual scanner mode operation has been similar to Landsat-1 and is normal. 

Tables 4-1, 4-2 and 4-3 show lypical telemetry for temperatures and pressures; voltages and currents; and 
attitude errors and driver duly cycles as obtained from SCEST program averages. 
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Table 4-1. Landsat-2 Subsystem Temperature and Pressure Averages 


Function 


Orbits 

Units 

29 

1253 

2532 

2964 

3400 

3810 

1084 EMP 1 Qyro Temperature 

DGC 

CO 

21.15 

21*02 

21.78 

21.55 

22.70 

1094 EMP 2 C^ro Temperature 

DGC 

74.00 

74.00 

74.00 

74.00 

74.00 

74.02 

1222 SAD BT MTE HSNG Temp. 

DGC 

19.50 

22.24 

22.23 

22*70 

22.71 

23.81 

1242 SAD LT MTE HSNG Temp. 

DGC 

26.87 

27.94 

27*54 

28.30 

28.46 

29.36 

1223 SAD KT MTE WNDNG Temp. 

DGC 

21.76 

24.31 

24.23 

24.69 

24.57 

25.75 

1243 SAD LT MTE WNDNG Temp. 

DGC 

30.23 

30*85 

30.32 

31.18 

31.28 

32.28 

1228 SAX) RT HSG Pressure 

PSI 

7.26 

7*25 

7.25 

7.25 

7.25 

7.25 

1248 SAD LT HSG Pressure 

PSI 

7,28 

7.28 

7.27 

7*27 

7.27 

7.27 

1007 FWD Scanner MTE Temp. 

DGC 

22.07 

22.72 

22.25 

23.21 

22.93 

23*82 

1016 Rear Scanner MTR Temp* 

DGC 

24. 19 

24*18 

23*62 

24*42 

24.07 

24.96 

1003 FWD Scanner Pressure 

PSI 

9.59<2) 

2.58 

D 

D 

D 

D 

1012 Rear Scanner Pressure 

PSI 

6.21 

6.19 

6.00 

5*92 

5.89 

5.91 

1212 Gas Tank Pressure 

PSI 

1948. 0 

1800,29 

1672.12 

1651* 52 

1612.71 

1599.60 

1210 Gas Tank Temperature 

DGC 

20*66 

22*66 

22.33 

23*02 

23.09 

24*13 

1213 Manifold Pressure 

PSI 

5.3. 98 

54. 55 

54.83 

54.99 

54.72 

54*70 

1211 Manifold Temperature 

DGC 

19*18 

20*78 

20*50 

21,26 

21*34 

22.45 

1059 CLG Power Supply Card Temp. 

DGC 

39.00 

40.00 

39.52 

40.46 

40*31 

41,11 

1260 THOl EBP 

DGC 

24.29 

25.31 

25*01 

25,71 

25.80 

26.78 

1261 TH02 EBP 

DGC 

20.29 

21*63 

21.36 

22,04 

22*04 

23*04 

1262 TH03 EBP 

DGC 

18*29 

20.31 

20.05 

20*68 

20.55 

21.57 

1263 THOl STS 

DGC 

6.54 

- 3.03 

- 6*22 

- 5*70 

- 5*69 

- 2*61 

1264 TH02 STS 

DGC 

D 

D 

D 

D 

D 

D 

1265 TH03 STS 

DGC 

8*46 

0*79 

- 0.48 

0*67 

1.44 

4,96 

1266 TH04 STS 

DGC 

- 2,78 

- 9*13 

- 9.65 

- 8.97 

- 8*09 

- 4.95 

1267 TH05 STS 

DGC 

9.62 

1*28 

- 2.64 

- 2*23 

- 2.05 

2.19 

1224 SAD E FSST 

DGC 

35.00 

34*56 

36*57 

36*02 

37.04 

38.78 

1 1244 SAD L FSST 

DGC 

50.00 

46.17 

46*29 

47.02 

47.95 

48.55 


(1) HMP-1 Left off after imtial test in Orbit 1 

(2) Prelaunch leak - refer to text 
D = Defective telemetry point 
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Table 4-2, Landsat-2 ACS Voltages and Currents 


Function 

Units 

Orbits 

29 



2964 

3400 


1081 RMP 1 MTE Volts 

VDC 

OFF 

OFF 


OFF 

OFF 

OFF 

1082 I^MP 1 MTR Current 

Amps 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

1080 BMP 1 Supply Volts 

VDC 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

1091 BMP 2 MTR Volts 

VDC 

29,99 

29.97 

29,94 

29.93 

29.95 

29.94 

1092 BMP 2 MTE Current 

Amps 

0,10 

0,10 


0,10 

0.10 

0,10 

1090 BMP 2 Supply Volts 

VDC 

-23,63 

-23.62 

-23.61 

-23.60 

-23.60 

-23.59 

1220 SAD ET MTE WNDNG Volts 

VDC 

- 5,47 

- 4.71 

- 4.51 

- 4.65 

- 4,65 

- 4.85 

1240 SAD LT MTR WNDNG Volts 

VDC 

- 5,08 

- 4.91 


- 4.83 

- 4.70 

- 4.70 

1227 SAD ET -15 VDC Conv. 

VDC 

15,14 

15. 14 

15,15 

15,16 

15.15 

15.14 

1247 SAD LT -15 VDC Conv. 

VDC 

15,23 

15.21 

15,22 

15,23 

15,24 

15.23 

1056 CIiB + 6 VDC 

TMV 

2,35 

2.35 

2,35 

2,35 

2,37 

2,38 

1055 CLB + 10 VDC 

TMV 

2,88 

2,90 

2,90 

2,90 

2,91 

2.92 

1057 CLB Power Supply Volts 

TMV 

2.97 

2,94 

2.94 

2.95 

2.96 

2.96 


Table 4-3. Landsat-2 ACS Average Attitude Errors and Driver Duty Cycles 


Fimction 

Units 

Orbits 

26 

1202 

2632 

2964 

3400 

3810 

1041 Pitch Fine Error 

DEG 

- 0.15 

- 0,14 

- 0,14 

- 0,12 

- 1.27 

- 1.23 

1043 Pitch Flywheel Speed 

EPM 

-156,12 

-^221,22 

-198.41 

-173. 56 

23,06 

66.38 

1038 Pitch Mtr Drvr CCW 

PCT 

6,64 

8.61 

7.35 

7.77 

4.50 

4,33 

1039 Pitch Mtr Drvr CW 

PCT 

2.03 

3,64 

2.60 

3,91 

5.55 

6.82 

1030 Roll Fine Error 

DEG 

- 0.13 

- 0.11 

- 0.09 

- 0.11 

- 0.13 

- 0.13 

1027 RoE Rear Flywheel Spd 

RPM 

729. 30 

731. 98 

739,75 

754,41 

753.22 

754, 14 

1026 Holl Fwd Flywheel Spd 

RPM 

703,02 

710.22 

725,23 

740.86 

731.91 

735.32 

1022 RoU Rear Mtr Drvr CCW 

PCT 

0.67 

0.86 

0,39 

1.00 

0,33 

0,31 

1025 Boll Rear Mtr Drvr CW 

PCT 

7.54 

7.11 

5.47 

6.43 

5.81 

6.21 

1023 Roll Fwd Mtr Drvr CCW 

PCT 

0.70 

0.79 

0,37 

1.11 

0.47 

0.53 

1024 RoU Fwd Mtr Drvr CW 

PCT 

5.46 

4.47 

4,74 

5.81 

5.02 

4.06 

1035 Yaw Taoh 

RPM 

- 95.73 

- 77.38 

- 41,57 

- 49.26 

- 55.97 

- 98.81 

1033 Yaw Mtr Drvr CW 

PCT 

1.98 

2.10 

1,77 

2.27 

1.78 

1.59 

1034 Yaw Mtr Drvr CCW 

PCT 

2.10 

2.15 

1,72 

2.36 

1.83 

1.80 

1221 SAD Eight Tach 

D/M 

0.00 

3.39 

3,38 

3.37 

3.37 

3.37 

1241 SAD Left Tach 

D/M 

3.68 

3.64 

3,63 

3.61 

3,62 

3,60 
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SECTION 5 


COMMAND/CLOCK SUBSYSTEM (CMD) 

The CMD Subsystem operated nominally in this report period. 

Table 5-1 shows typical telemetry values since launch. All are nominal. 

The clock of Ijaiidsat-2 drifts in an opposite direction to the clock of Landsat-l, To show this more clearly, 
the drift histories of both are shown in Figure 5-1, 



ORBITS (X 10^) 


Figure 5-1, Iiand3at'-2 Drift History 
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Table 5-1. Command/Clock Telemetry Summary, Landsat-2 


l unction 
No 

Name 

Mode 

Units 




Orbii 



35 

1253 

2462 

2964 

3400 

3810 

8005 

Pri Power bupply Temp 

- 

•c 

38 82 

39 6G 

40 4J 

39.91 

40 18 

40 30 

8006 

Bed Power Supply Temp 


•c 

36 93 

38 03 

38.70 

38.20 

38 51 

38 69 

8007 

PrI Osc Temp 

- 

•c 

28.70 

28 70 

29 35 

28 70 

28 70 

28 99 

8008 

Bed Osc Tcmp 

- 

•c 

27 82 

27 93 

28 68 

27 85 

28 37 

28 43 

8000 

Pri Osc. Output 

- 

TMV 

1 OC 

1 05 

1 06 

1 06 

1 06 

1 06 

8010 

Red Osc Output 

- 

TMV 

1 17 

1 19 

1 20 

1 19 

1 19 

1 19 

8011 

100 KHz 

Pri -Red. 

TMV 

3 17 

3 Ifi 

a 16 

3.16 

3 16 

3 15 

8012 

10 KHz 

Pri - Red 

TMV 

3.08 

3 05 

3 05 

3 05 

3 05 

3 05 

8013 

2.5 KHz 

Pn - Red 

TMV 

3 01 

2 95 

2 95 

2.95 

2 96 

2.95 

8014 

400 Hz 

Pri -Red. 

TMV 

4 17 

4 45 

4 45 

4 45 

4 45 

4 45 

8015 

Pri / 4V Power Supply 

Pn. Clk ON 

VDC 

NA 

2 05 

2.05 

2.05 

2.05 

2.05 

8016 

Red / 4V Power Supply 

Red Clk ON 

VDC 

NA 

2 01 

2 01 

2 01 

2 01 

2 01 

8017 

Pn / 6V Power Supply 

Pri. Clk ON 

VDC 

NA 

2 30 

2 30 

2 31 

2 31 

2 30 

8018 

Red / 6V Power Supply 

Red Clk ON 

VDC 

NA 

2 31 

2 31 

2 31 

2 3l 

2 31 

8019 

Pri - 6V Power Supply 

Pn Clk ON 

VDC 

NA 

5 22 

S 23 

5 23 

5 23 

5 23 

8020 

Red - 6V Power Supply 

Bed Clk ON 

VDC 

NA 

5 23 

5.23 

5 23 

5 23 

5 23 

8021 

Pri. - 23V Power Supply 

Pn. Clk ON 

VDC 

NA 

5 70 

5 70 

5 70 

5 70 

5 70 

8022 

Red - 23V Power Supply 

Red Clk ON 

VDC 

NA 

5 65 

5 65 

5 65 

5 66 

5 65 

8023 

Pri. - 29V Power Supply 

Pn Clk ON 

VDC 

NA 

5 29 

5,30 

5.29 

5 29 

5 29 

8024 

Red. - 29V Power Supply 

Red Clk ON 

VDC 

NA 

5 29 

5 29 

5 28 

5 29 

5 28 

8101 

CIU A - 12V 

CIU AON 

VDC 

3 79 

3 97 

3 97 

3 97 

3 97 

3 97 

3102 

CIU B - 12V 

CrUBON 

VDC 

3 78 

3 95 

3 95 

3 95 

3 93 

3 93 

8103 

CIU A - 5V 

CIU A ON 

VDC 

3.93 

4 15 

4 IS 

4 14 

4 14 

4 14 

6104 

CIU B - 5V 

CIU B ON 

VDC 

3 90 

4 10 

4 10 

4 10 

4 10 

4 10 

8105 

CIU A Temp 

CIU AON 

•c 

26.01 

22.09 

22 50 

21.94 

22 17 

22 23 

8106 

CIU B Temp. 

CIU B ON 

'C 

23 35 

19 96 

20 38 

19.90 

20 09 

“20 18 

8201 

Receiver RF-A Temp 

- 

•c 

NA 

29 58 

30-02 

29 50 

29 81 

2D 75 

8202 

Receiver RF-B Tejnp. 

- 

•c 

1 

29 09 

OFF 

OFF 

OFF 

OFF 

OFF 

6203 

D MOD A Temp 

- 

•c 

28 95 

3B 80 

39 20 

38 72 

39 07 

39 00 

8204 

D MOD B Temp 

- 

•c 

37 73 

27 10 

27 36 

27 03 

27 40 

27 08 

8205 

Receiver A AGC 

Receiver A ON 

DBM 

OFF 

-91 00 

-92.18 

-91 74 

-89 47 

-93 62 

8206 

Receiver B AGC ! 

Receiver B ON 

DBM 1 

-S7 83 

OFF 

OFF 

OFF 

OFF 

OFF 

8207 

Amp A Output 

Receiver A ON 

TMV 

OFF 

2 70 

2 51 

2 52 ' 

2 66 ^ 

2 42 

8208 

Amp B Output 

Receiver B ON 

TMV 

2 10 

1 

OFF 

OFF 

OFF 

OFF 

OFF 

8209 

Frfeiq Shift Key A Out 

Receiver A ON 

TMV 

OFF 1 

1.09 

1.08 

1 08 

1 08 

1.08 

8210 

Freq Shift Key B Out 

Receiver B ON 

TMV 

1 11 

OFF 

OFF 

OFF 

OFF 

OFF 

8211 

Amp A Output 

Receiver A ON 

TMV 

OFF ' 

1 13 ' 

1 12 

1 12 

1 14 

1 13 

8212 

Amp B Output 

Receiver B ON 

TMV ' 

1 13 

OFF 1 

OFF 

OFF 

OFF 

OFF 

8215 

D MOD A - 15V 

Receiver A ON 

TMV 

OFF 

4 87 

4 87 

4 87 

4.87 

4 87 

8216 

D MOD B ' 15V 

Receiver B ON 

TMV 

4 77 

OFF 

OFF 

OFF 

OFF 

OFF 

8217 

Regulator A - lOV ' 

Receiver A ON 

TMV 

OFF 

5 40 

5 40 

S 40 

5.40 

5 40 

8218 

Regulator B - lOV 

Receiver B ON 

TMV 

5 32 

OFF 

OFF 

OFF 

OFF 

OFF 

8311 

ECAM Mem Top 

ECAM ON 

DGC 

NA 

17 95 

18 03 

17 89 

18 42 

18 68 

8312 

ECAM Pwr Spply Temp 

ECAM ON 

DGC 

NA 

22 43 

23 13 

22 34 

23 20 

23 39 


NA - Not available due to processing 
problem - MT 710 
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TELEMETRY SUBSYSTEM 
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SECTION 6 

TELEMETRY SUBSYSTEM 

The TLM has operated nominally in this report period. 

Table 6-1 shows typical telemetry values since launch. All are nominal except for hmctions 1264 (Thermal 
Shield 5 Temperature), 4002 (MMCA Board 2 Temperature), and 13200 (APU 24 Volt Input), which were 
defective before launch. Verification of these functions is acceptable by adjacent temperature and down- 
stream voltage measurements respectively. 

The Memory section of the telemetry matrix remains in the 0. 0 mode. 


Table 6-1. Landsat-2 TMP Telemetry Values 


Eunct. 

No, 

Eunction Name 


Orbit 1 

Umt 

35 

1253 

2467 

2971 

3405 

3810 

9001 

Memoiy Sequencer A Converter 

VDC 

4.45 

4.45 

4.45 

4.45 

4.45 

4,45 

9002 

Memory Sequencer B Converter 

VDC 




** 


** 

9003 

Memory Sequencer Temp 


20.00 

19.19 

20.77 

19.44 

20.56 

20.65 

9004 

Formatter A Converter 

VDC 

4.52 

4.51 

4. 51 

4. 51 

4 52 

4,52 

9005 

Formater B Converter 

VDC 

** 


** 

** 

** 

** 

9006 

Dig. Mux A Converter 

VDC 

4.22 

4.22 

4.22 

4.22 

4.22 

4.22 

9007 

Dig. Mux B Converter 

VDC 

** 

** 


** 

** 


9008 

Formatter/Dig Mux Temp 


25.00 

23.23 

23.98 

23.56 

24.47 

24.75 

9009 

Analog Mux A Converter 

VDC 

4.02 

4.05 

4. 05 

4,05 

4,05 

4.05 

9010 

Analog Mux B Converter 

VDC 


** 





9011 

A/D Converter A Voltage 

VDC 

4.02 

4.02 

4.02 

4.03 

4,03 

4.03 

9012 

A/D Converter B Voltage 

VDC 


** 

** 


++ 

** 

9013 

Analog Mux, A/D Conv. Temp 

^C 

25. 00 

25.00 

24.91 

24.60 

25.99 

25.41 

9014 

PreregiQator A Voltage 

VDC 

4.00 

4.00 1 

4.00 

4.00 

4.00 

4.00 

9015 

Preregulator B Voltage 

VDC 

** 

** 


** 

** 

=j£5fC 

9016 

Reprogrammer Temp 

<^C 

22.50 

22.24 

22.27 

22.06 

22.29 

22.34 

9017 

Memory A Converter 

VDC 

4,45 

4.45 

4.45 

4.45 

4.45 

4.45 

9018 

Memory A Temp 

^C 

17.50 

16.46 

17.33 

16.97 

16.99 

17.26 

9019 

Memoiy B Converter 

VDC 


** 

** 

** 

** 

** 

9020 

Memory B Temp 

oc 

17.50 

16.78 

17.28 

16.84 

17.12 

17.27 

9100 

Reflected Power (Xmtr A) 

dBm 

18.29 

13.84 

13.68 

13.78 

13.76 

13.85 

9101 

XmtrA-20 VDC 

VDC 

3.80 

3.97 

3.98 

3.97 

3.97 

3.97 

9103 

Xmtr A Temp 

^C 

27.73 

21,02 

20.97 


22.03 

21.79 

9104 

Xmtr B Temp 

°c 

* 

23.27 

22. 07 

22.45 

23.12 

22.87 

9105 

Xmtr A Power Output 

dBm 

27.73 

26.14 ' 

26.19 

26,19 

26.19 

26.19 

9106 

Xmtr B Power Output 

dBm 

*2^ 


** 

** 

** 

** 


* Not available due software 
** Not turned on since Prelaunch 


LS-2 



/ 

O' 


6 - 1/2 




SECTION 7 

ORBIT ADJUST SUBSYSTEM 


LANDSAT-2 



SECTION 7 


ORBIT ADJUST SUBSYSTEM (OAS) 

IANDSAT-2 

The Orbit Adjust Subsystem on Landsat-2 has been fired ten times since launch, 6 tunes using the --X thruster 
and 4 times using the +X thruster* One firing of the ^X and +X thruster each was for alignment tests. Three 
+X firings and two -X firings were made to phase the satellite with Landsat-1 to obtain a combined nine day 
ground track repeat pattern. Three -X firings were for orbit mamtenance. 

The only orbit maintenance bum required during this report period was made in Orbit 2958 (22 August 1975). 
During this maneuver, the --X thruster was fired for a duration of 22 seconds expending 0* 07 lbs of hydrazine. 
Performance was normal as seen from characteristics of the bum shown in Figure 7-1. 

The Subsystem activity throu^ the end of this report period is summarized in Table 7-1. A total of 6. 87 lbs 
of hydrazme has been expended so far from the pre-lamich load of 67 lbs. 

The OAS telemetry has consistently shown normal pressure temperature parameters. A sampling of the same 
is given m Table 7-2. 
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framm 


Figure 7-1. Performance Characteristics, 
Liandsat-2 -X Thruster, Orbit Adjust, 
Orbit 2&5S (22 August 1975) 


PgOB 


Table 7-1. Laudsat-2 Orbit Adjust Stmimary 


Orbit 

Orbit 

Adjust 

No. 

Ignition 

Epoch 

Bum 

Duration 

(Seconds) 

+Aa 

(Meters) 

Engine 
Performance 
Efficiency % 

Fuel^ 

Used 

(Lbs) 

Tank 

Pressure 

(PSIA) 

Tank 

Temperature 

cyp) 

Thruster 

Axis 

32 

1 

25 Jan 75 
00 34 00.8 

4.8 

39 

104.3 

0.02 

539. 96 

72.0 

-X 

n 

2 

27 Jan 75 
19 57 00.8 

4.8 

-36 

90.1 

0,02 

547.46 

73.5 

+X 

79 

3 

28 Jan 75 
09 49 00.8 

420.0 

3455 

107.0 

1.62 

547.46 

73.5 

-X 

86 

4 

28 J an 75 
21 13 00.8 

420.0 

3233 

107.0 

1.51 

502.46 

73.5 

-X 

163 

5 

3 Feb 75 
10 36 00.8 

420.0 

-2974 

97.0 

1.42 

468 75 

75.0 

+x 

191 

6 

5 Feb 75 
10 51 00.8 

360.0 

-2421 

97.5 

1.15 

438.71 

75.0 

+x 

212 

7 

6 Feb 75 
22 31 00.8 

308.8 

-2009 

98.6 

0.95 

416.21 

75,0 

+x 

380 

8 

26 Mar 75 
21 44 00.8 

12.8 

82 

107.6 

0.04 

397.47 

70.5 

-X 

1632 

9 

19 May 75 
18 54 00.8 

24.0 

+154 

107.6 

0.07 

401.21 

73.5 

-X 

2958 

10 

22 Aug 75 
22 11 58. 8 

22.0 

146 

110,3 

0.07 

1 

404. 96 

i 

73.5 

1 

-X 


Initial Fuel Capsunty - 67 lbs. 
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Table 7-2. Landsat-2 OAS Telemetry Values 


Function 

No. 



Orbit 

Name 

Units 

50 

1253 

2532 

2964 

3400 

3810 

2001 

Prop. Tank Temp. 

*C 

23.03 

21.97 

23.05 

23.05 

23.39 

23.47 

2003 

Thrust Chamber No. 1 
(-X) Temp.* 

“C 

24.84 

30.28 

30.14 

28. 89 

28.83 

29.24 

2004 

Thrust Chamber No. 2 
(+X) Temp. * 

“C 

37.34 

37.63 

38.41 

37.43 

39.42 

39.83 

2005 

Thrust Chamber No. 3 
(-Y) Temp. * 

“C 

47.22 

36.23 

34. 20 

36. 40 

38.07 

37.92 

2006 

Line Pressure 

psia 

545.60 

399. 69 

1 

404. 97 

404. 94 

407. 85 

410.26 


♦Widespread of temperature is due to nozzle locations and satellite day/mght transitions relative to data averaged. 
Typical orbital range is from 19 to 59 DGC. 
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SECTION 8 


MAGNETIC MOMENT COMPENSATING ASSEMBLY (MMCA) 

The spacecraft was corrected for unbalanced magnetic moments in Orbits 293 and 321 as reported earlier. 
These adjustments were made on the pitch magnetic rod of the MMCA. 

No adjustment to the MMCA dipoles was made during this report period. 

Orbital averages of MMCA telemetry functions for selected orbits are given in Table 8-1. 


Table 8-1. Landsat-2 MMCA Telemetry Values 


Function 

Name 

Units 

Orbit 

50 

1253 

2532 

2964 

3400 

3810 

4001 

A1 Board Temp 

"C 

20.56 

19.84 

19.82 

19.60 

19.86 

19.97 

4002 

A2 Board Temp 


* 

* 



* 


4003 

Hall Current 

TMV 

3.40 

3.40 

3.40 

3.40 

3.40 

3.40 

4004 

Yaw Flux Density 

TMV 

3.05 ' 

3.06 

3.07 

3.07 

3.07 

3.07 

4005 

Pitch Flux Density 

TMV 

3.15** 

2.92** 

2.90 

2.90 

2.90 

2. 90 

4006 

Roll Flux Density 

TMV 

2.99 

2.98 

2.98 

2.98 

2.98 

2, 98 


^Defective Telemetry Function (Pre-launch) 
**Post launch, telemetry drift. 
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SECTION 9 

UNIFIED S-BAND/PKEMODULATION PROCESSOR 
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SECTION 9 


UNIFIED S-BAND/PREMODULATION PROCESSEH (USB/PMP) 

The USB Subsystem has operated nominally m this report period. 

Table 9--i shows telemetry values since launch. All are nommal. Unlike the experience of Landsat-1, the 
transmitter has mamtained a steady power output of about 1.4 watts since launch. Figure 9-1 shows AGC 
readings of Goldstone for a constant position in space. 

Table 9-1. Landsat-2 USB/PMP Telemetry Values 



ORBITS 

No. 

Function 

Name 

Umts 

T/V (20® C) 

15 

50 

1253 

2462 

2964 

3400 

3810 

11001 

USB Kcvr AGC 

DBM 

NA 

-112.72 

-120 24 


-128 8 

-125.3 

-122 9 

-131 5 

11002 

USB Xmtr Pwr 

WTS 

1.40 

1.36 

1.36 


1 43 

1.40 

1 41 

1.42 

11003 

USB Hcvr Error 

KHz 

NA 

-2 15 

-4. 87 


-4. 64 

-6. 88 

-3 37 

-4. 23 

11004 

USB Xpond Temp 

DGC 

22.93 

25.88 

29 12 

24, 38 

24.37 

25.20 

26. 15 

24. 96 

11005 

IKB Xpond Press 

PSI 

16.99 

17.08 

17. 09 

16 94 

16.74 

16.71 

16. 69 

16.61 

11007 

USB Xmtr A -15V 

VDC 

2.35 

2.36 

F 

F 

F 

F 

F 

F 

11008 

USB Xmtr B -15V 

VDC 

2.39 

F 

2.40 

2.40 

2.40 

2.40 

2.43 

2.42 

11009 

USB Range -15V 

VDC 

2 07 

2.07 

2 05 

2 05 

2. 07 

2. 06 

2.06 

2.06 

11101 

PMP Pwr A Volt 

VDC 

-15.22 

-15. 10 

F 

F 

F 

F 

F 

F 

11102 

PMP Pwr B Volt 

VDC 

-15.07 

F 

-14 96 

-14. 98 

-15.02 

-15.00 

-14.90 

-15.01 

11103 

PMP Temp A 

DGC 

NA 

37 30 

32.37 

28. 64 

29. 12 

29.46 

30 36 

29.74 

11104 

PMP Temp B 

DGC 

NA 

28 34 

35. 16 

30.03 

30. 57 

31.31 

32.64 

31. 26 


F Unit OFF in this period. 
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SECTION 10 


ELECTRICAL INTERFACE SUBSYSTEM (EIS) 

LANDSAT-2 

The Auxiliary Processing Unit (APU) consisting of Search Track Data, Time Code Data, and Back-up 
Timers operated satisfactorily throughout this report period. Telemetry for the APU is shown in Table 
10 - 1 . 


Table 10-1. LANDSAT-2 APU Telemetry Functions 


Punction 

Description 

Unit 

Orbit 1 

21 

1253 

2532 

2964 

3400 

3810 

13200 

APU, -24.5 VDC 

TMV 

* 

♦ 

♦ 

* 

* 

* 

13201 

APU, -12 Volts 

TMV 

2.42 

2.44 

2.45 

2.44 

2.45 

2 45 

13202 

APU Temp 

DGC 

27.44 

26, 65 

26 60 

26. 85 

27.07 

27. 01 


*Defective Telemetry (Prelaunch) 


The Power Switching Module (PSM) containing the switching relays for power to the OAS, MSS, WBVTR #1 
and #2, RBV and PRM, functioned normally. During this report period, the Orbit Adjust power circuit was 
powered for the duration of the orbit adjust maneuver m Orbit 2958 (22 August 1975). The MSS, as well as 
WBVTE. #2 power circuits, have been operated on a regular basis. EBV power circuits have been operated 
during Orbits 3052 (29 August 1975) and 3386 (22 September 1975) when the siibsystem was activated in 
support of WBVTR #1 tests. 

The Interface Switching Module performed switchings of the Orbit Adjust Heater normally during this report 
period. 
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SECTION 11 


THERMAL SUBSYSTEM (THM) 

The Thermal Control Subsystem on Landsat-2 has provided excellent temperature control of all spacecraft 
equipments since launch. 

Table 11-1 gives average subsystem telemetry values for several representative orbits during the Rrst 
nine months of operation of Landsat-2. Average temperatures of the sensory ring bays are plotted in 
Figure 11-1. 

The average temperature of the ri^t forward sun sensor on Landsat-2 has ranged between 35-39^C during 
this report period, as opposed to 62-67°C for Landsat-1. Other temperatures on Landsat-2 have typically 
ranged within limits established by Landsat-1 during more than three years of its operation. 

No switchmg of the compensation loads was made during this report period. A history of all compensation 
load STOtchings since launch is given in Table 11-2. 
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Table il-l* Landsat-2 Thermal Sub^stem Analog Telemetry (Average Value for Frames of Data 

Received in NBTR Playback 


Function 

No 

FunctJon 

cnption 

Unit 

1 Orbits 1 

21 

1253 

2532 

2964 

5400 

3810 

7CM 

THM THOl STl 

DGC 

19 40 

18 71 

19 69 

19 28 

20 37 

19 90 

7C02 

THM TH02 SBO 

DGC 

17.18 

17 48 

18 05 

17 86 

18 71 

18 22 

7003 

THM TH03 STI 

DGC 

18 73 

18 38 

19 49 

19 28 

20 46 

19 54 

7C0i 

THM THIO TCB 

DGC 

19 38 

19 08 

19 01 

19 13 

19 35 

19 34 

7005 

THM THM STI 

DGC 

17 19 

17 06 

17 92 

16 00 

19 09 

18 03 

7006 

THM TH05 SBO 

DGC 

17 42 

17 13 

17 46 

17 32 

18 06 

17 55 

7007 

OA -X Thruster 

DGC 

19 66 

20 62 

20 58 

20 32 

20 54 

20 61 

7008 

THM TH06-STO 

DGC 

14 76 

14 50 

14 77 

14 61 

15 14 

14 85 

7009 

THM TH06 SBI 

DGC 

19 18 

18 82 

19 18 

18 98 

19 75 

19 52 

7010 

THM TH07 STI 

DGC 

18 03 

18 00 

18 26 

18 06 

18 58 

18 42 

7011 

THM TH03 STO 

DGC 

19 31 

20 07 

20 22 

19 91 

20 27 

20 27 

7012 

THM TH09 SBI 

DGC 

21 44 

21 75 

21 80 

21 69 

21 98 

21 $9 

7013 

THM THIO SBO 

DGC 

18 58 

18 58 

18 56 

18 49 

18 80 

18 80 

7014 

THM THll STI 

DGC 

21 65 

21 11 

21 13 

21.33 

21 63 

21 58 

7015 

THM TH12 SBO 

DGC 

23 93 

22 28 

22 13 

22 61 

23 13 

22 87 

7016 

THM TH13 Sn 

DGC 

22 21 

20 49 

20 51 

20 97 

21 56 

21 20 

7017 

RBV Beam Ctr Ln 

DGC 

20 38 

20 32 

20 33 

20 35 

20 62 

20 65 

7018 

THM TH14 STO 

DGC 

24 12 

21 ta 

21 29 

21 75 

22 60 

22 32 

7019 

NBR Rad Outbd B4 

DGC 

2 72 

3 05 

3 26 

2 95 

3 34 

3 57 

7020 

THM THIS SBI 

DGC 

23 07 

20 96 

21 13 

21 30 

22 52 

22 15 

7021 

THJI TH16 STI 

DGC 

23 26 

21 92 

22 29 

22 35 

23 68 

23 ll 

7022 

THSI TH17 SBI 

DGC 

21 77 

20 72 

21 22 

21 03 

22 47 

22 11 

7023 

THJI THIS SBO 

DGC 

21 67 

21 06 

21 49 

21 31 

22 59 

22 42 

7030 

THM TH03 Bur 

DGC 

15 SO 

16 48 

16 28 

16 28 

17.14 

16 29 

7033 

THM TH12 Bur 

DGC 

23 05 

21 71 

21 70 

22 23 

22 88 

22 41 

7035 

THM TH18 Bur 

DGC 

19 53 

18 73 

19 32 

19 19 

20 17 

19 77 

7010 

THM THOl TCB 

DGC 

19 42 

19 08 

19 78 

19 56 

20 54 

20 11 

7041 

THM TH02 TCB 

DGC 

17 55 

17 33 

18 02 

17 78 

18 59 

16 14 

7042 

THM TH03 TCB 

DGC 

16 85 

16 83 

18 23 

18 70 

20 20 

18 29 

7013 

THM THM TCB 

DGC 

19 90 

19 69 

20 05 

19 97 

20 77 

20 20 

7044 

THM TH05 TCB 

DGC 

16 42 

16 0$ 

16 21 

16 09 

16 67 

16 45 

7<»5 

THM TH07 TCB 

DGC 

17 76 

17 96 

18 12 

17 94 

18 42 

18 23 

7046 

THM TH09 TCB 

DGC 

19 30 

19 24 

19 31 

19 20 

19 46 

19 51 

7048 

THM THll TCB 

DGC 

23 27 

22 50 

22 45 

22 75 

23 04 

22 98 

7019 

THM TH12 TCB 

DGC 

23 04 

20 62 

20 62 

21 15 

21 79 

21 24 

7050 

THM TH13 TCB 

DGC 

22 89 

20 43 


20 84 

21 55 

21 17 

7051 

THM TH14 TCB 

DGC 

25 07 

22 09 

22 11 

22 46 

23 44 

23 19 

7052 

THM TH16 TCB 

DGC 

22 22 

20 83 

21 59 

21 4S 

23 21 

22 56 

7053 

imi TH17 TCB 

DGC 

23 52 

22 32 

22 79 

22 57 

23 91 

23 71 

7054 

THM TH18 TCB 

DGC 

20 01 

19 46 

20 05 

19 78 

20 99 

20 89 

7060 

THM Shutter By 1 

DEG 

22 31 

18 26 

24 43 

22 59 

30 99 

27 61 

7061 

THM Shutter By 2 

DEG 

19 34 

19 00 

24 75 

21 28 

28 95 

26 64 

7062 

THM Shutter By 3 

DEG 

22 75 

19 48 

31 67 

34 27 

42 73 

31 71 

7063 

THM Shutter By 4 

DEG 

33 89 

35 12 

36 32 

35 00 

38 44 

36 34 

7064 

THM Shutter By 5 

DEG 

7 50 

6 35 

8 67 

7 50 

7 50 

6 40 

7065 

THM Shutter By 7 

DEG 

17 06 

19 77 

22 52 

20 45 

21 44 

21 67 

7067 

THM Shutter By 9 

DEG 

33 75 

35 25 

38 22 

37 10 

37 05 

37 09 

7068 

THM Shutter by 10 

DEG 

37 46 

35 65 

34 96 

35 59 

36 37 

36 62 

7069 

THM Shutter by 11 

DEG 

52 25 

17 10 

10 16 

12 11 

31 60 

27 12 

7070 

THM Shutter by 12 

DEG 

61 38 

46 16 

46 20 

49 19 

53 50 

50 05 

7071 

THM Shutter hy 13 

DEG 

63 60 

47 54 

45 76 ! 

49 59 

55 65 

53 45 

7072 

THM Shutter by 14 

DEG 

' 59 44 

40 54 

40 40 1 

42 75 

48 99 

47 92 

7073 

THM Shutter b> 15 

DEG 

67 79 

52 64 

53 78 

54 62 

63 20 

62 33 

7074 

THM Shutter b> 16 

DEG 

45 20 

37 85 

43 68 

42 51 

54 74 

51 34 

7075 

THM Shutter b> 17 

DEG 

57 88 

49 22 

52 10 

50 53 

59 26 

58 35 

7076 

THM Shutter by 18 

DEG 

40 49 

36 36 

39 32 

37 68 

44 87 

44 47 

7080 

THM Q1 T Zener V 

VDC 

4 as 

4 85 

4 85 

4 85 

4 86 

4 86 

7081 

THM Q2 T Zener V 

VDC 

4 90 

4 90 

4 90 

4 90 

4 90 

4 90 

7082 

THM Q3 T Zener V 

VDC 

5 05 

5 03 

5 04 

5 04 

5 05 

5 05 

7083 

THM Q1 S Zener V 

VDC 

4 97 

4 96 

4 96 

4 97 

4,97 

4 97 


THM 02 S Zener V 

VDC 

4 98 

4 98 

4 98 

4 98 

4 99 

4 99 

7085 

THM Q3 S Zener V 

VDC 

5 15 

5 15 

5 15 

5 16 

5 16 

5 15 

7090 

THM PSM Mount 

DGC 

21 02 

20 76 

21 05 

21 05 

21 46 

21 36 

7091 

THM Ind Attitude 

DGC 

17 79 

17 73 

17 86 

17 76 

18 29 

16 21 

7092 

THJI RBV Raaator 

DGC 

18 01 

18 07 

18 06 

18»20 

18 59 

18 54 

7093 

THJI RBVC Ctr Bm 

DGC 

20 74 

20 82 

20 82 

20 90 

21 17 

21 82 

7094 

THM WBVTR Root 

DGC 

13 77 

14 24 

14 71 

14 51 

15,56 

15 00 

7095 

THM WBVTR Had Ct 

DGC 

3 64 

4 52 

4 99 

4 69 

5 65 

6 19 

7096 

THJI WBVTR Strap 

DGC 

IS 90 

16 24 

16 95 

16 51 

17 66 

17 12 

7097 

THJI WB Jit Baj 1 

DGC 

22 91 

16 90 

22 60 

21 35 

22 74 

21 19 

7098 

THM WB Mat Bay 1 

DGC 

22 07 

16 61 

19 25 

19 27 

20 57 

18 34 

7099 

THJI WBVTR Sep 3 

DGC 

18 03 

17 81 

18 76 

18 47 

19 S9 

18 82 

7100 

THM WBVTR Sep 17 

DGC 

21 83 

20 87 

21 55 

21 20 

22 59 

22 14 

7101 

THM WBVTR 1 Cent 

DGC 

22 45 

22 20 

23 13 

22 58 

23 74 

23, 23 

7102 

, THM WBVTR 2 Bay 

DGC 

17 34 

17 27 

17 69 

17 62 

18 46 

17 89 

7)03 

THJI WBVTR 2 BY 15 

DGC 

21 77 

1 20 72 

20 99 

, 21 24 

22 33 

21 57 

7104 

THM WBVTR 2 Ctr 

DGC 

20 74 

20 65 

21 08 

- 21 20 

22 03 

21 17 

7105 

THM NBTR B Sep 6 

DGC 

17 82 

17 73 

17 96 

17 81 

18 57 

18 36 

7106 

THJI NBTR B Sep 1 

DGC 

22 11 

' 20 64 

20 70 

21 06 

21 83 

21 33 

7107 

THJI NBTR Bm Ctr 

DGC 

20 32 

20 30 

20 44 

20 69 

21 22 

20 74 

7108 

THM MSS Mount 14 

DGC 

20 59 

19 33 

19 40 

19 63 

20 68 

20 28 

7109 

THJI OA -Y Thruster 

DGC 

25 64 

22 25 

21 99 

22 54 

23 60 

23 39 

7110 

THJI MSS IVBVTR Bm 

DGC 

16 75 

17 16 

17 54 

17 41 

18 40 

17 84 

7111 

THJI 0A4X Thruster 

DGC 

20 33 

i 17 55 

19 72 

19 16 

20 56 

19 39 

7130 

THJI Aux PI T 

DGC 

34 IS 

31 52 

6 21 

-9 29 

-4 15 

9 49 

7131 

THJI Aux P2 T 

DGC 

2 90 

1 0 84 

2 22 

0 91 

1 02 

23 50 
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SECTION 12 

NARROWBAND TAPE RECORDERS 
LANDSAT-2 



SECTION 12 


NAEROWBAND TAPE RECORDERS (NBR) 

The Narrowband Recorder Subsystem operated satisfactorily throughout the entire period, both Recorders 
alternating m Record and Playback modes with a nommal one mmute overlap. 

Smce launch, each Recorder has operated for a period of 3430 hours. 

Table 12-1 identifies cumulative operatmg hours for both Recorders by mode, and Table 12-2 gives typical 
telemetry values. 


Table 12-1. NBR Operatmg Hours by Modes 


NBR 

On 

Off 

Playback 

Record 

A 

3430 

3122 

137 

3293 

B 

3430 

3122 

137 

3293 


Table 12-2. Narrowband T^e Recorder Telemetry Values, Landsat-2 


Fimction 

Typical Telemetry Values - Orbits 

No. 

Name 

36/37 

437/719 

2111/2112 

3801/3802 

10001 

A - Motor Cur, (ma) 
Record 
P/B 

132.0 

108.0 

140.5 

107.8 

133.3 

95.2 

130.2 

95.2 

10101 

B - Motor Cur. (ma) 
Record 
P/B 

148.5 

143.6 

146.33 

141.71 

141.7 

138.7 

140.2 

135.7 

10002 

A - Pwr Sup. Cur. (ma) 
Record 
P/B 

170.5 

410.0 

172.4 

409.2 

167.5 

399.3 

165.8 

405.9 

10102 

B - Pwr Sup. Cur. (ma) 
Record 
P/B 

260.0 

481.0 

259.8 

479.7 

261.3 

479.7 

261.4 

499.7 

10003 

A - Eec. Temp (DGC) 

26.1 

25.0 

26,1 

24.8 

10103 ; 

B - Eec. Temp. (DGC) 

27.0 

25,4 

27.0 

26.6 

1J)004 

A - Supply (VDC) 

-24.87 

-25.10 

-25.1 

-25.1 

10104 

B - Supply (VDC) 

-24.55 

-24.68 

-24.6 

-24.6 
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SECTION 13 

WIDEBAND TEIJEMETEY SUBSYSTEM 


LANDSAT-2 



SECTION 13 


WIDEBAND TELEMETRY SUBSYSTEM (WBTS) 
lANDSAT 2 

The WBTS has operated nominally in this report period. 

Table 13-1 shows typical telemetry values. All are nominal. 

Figure 13-1 is the AGC history recorded at Goldstone with the spacecraft successively at the same points in 
space. WBPA-2 has been used more consistantly and is presented in this Figure. Values from WBPA-1 are 
nearly identical when this power amplifier is used. 
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Table 13-1. Wideband Telemetry Subsystem 


(1) 

Name 

T/V (2) 

Orbits 

low 

20W 

424 

1479 

2462 

2964 

3400 

3810 

12001 

Temp, TWT Coll. (DGC) 

30a 

33.6 

OFF 

35.63 

35.00 

20.37 

21.11 

20,74 

12101 


27.9 

31.2 

31.43 

35. 71 

37.14 

32. 86 

37.14 

30. 00 

12002 

Cur, Helix (MA) 

3.30 

3,85 

OFF 

4,30 

4.51 

OFF 

OFF 

OFF 

12102 


4.03 

4.56 

4.53 

4.43 

4.48 

4.64 

4. 53 

4.52 

12003 

Cur, TWT Cath. (MA) 

33.20 

46.10 

OFF 

43.60 

45.12 

OFF 

OFF 

OFF 

12103 


34.09 

46.78 

45. 37 

45.26 

45.24 

45.90 

45.24 

44.39 

12004 

Fwd Power (DBM) (3) 

40.61 

42.68 

OFF 

42.60 

42.77 

OFF 

OFF 

OFF 

12104 


40.93 

43.71 

43.65 

43.66 

43.69 

43 73 

43.67 

43.56 

12005 

Refl Power (DBM) (3) 

22.34 

27.0 

OFF 

25.61 

26 10 

OFF 

OFF 

OFF 

12105 


34. 55 

36.45 

36.36 

37. 15 

37.14 

37.11 

39.96 

36.91 

12227 

Con. Volt, Loop Stress (MHz)(4) 

1.54 

OFF 

1.42 

1.12 

1.69 

1.62 

1.32 

12228 


2.53 

0.32 

0.24 

-0.01 

0 28 

0,05 

-0.30 

12229 

Temp. Mod (DGC) 

19.5 

17.16 

19.93 

20.88 

19.25 

20,24 

19.22 

12232 

+15 VDC Pwr 

2.65 

2.65 

2.65 

2.65 

2,65 

2.63 

2.65 

12234 

-15 VDC Pwr Sup (TMV) (5) 

4.07 

4,08 

4.01 

3,94 

3,91 

4.02 

j 4.10 

12236 

+5 VDC Pwr Sup (TMV) (5) 

3.55 

3.50 

3.53 

3.54 

3.45 

3.53 

3.47 

12238 

-5 VDC Pwr Sup (TMV) (5) 

4.08 

4.07 

4.03 

4.01 

3.91 

4.05 

' 4.09 

12240 

-24 VDC Unreg. Pwr (TMV) (5) 

5.86 

5.90 

5,80 

5.66 

5.74 

5.79 

5 91 

12242 

Temp, Inv. (DGC) 

23.7 

21.68 

23.21 

23.79 

22.56 

23.64 

^ 22.93 


NOTES: 

(1) Eunction numbers for WPA-l=120XXj for WPA-2=12IXX 

(2) Thermo-Vacuum Test data for comparison 

(3) Pwr outputs of 10 or 20 watts can be selected 

(4) Any reading other than zero or -7. 5 is acceptable 

(5) Only power supply A operated during these orbits 








SECTION 14 

ATTITUDE MEASUREMENT SENSOR (AMS) 
LANDSAT-2 



SECTION 14 

ATTITUDE MEASUREMENT SENSOR (AMS) 

The AMS is a passive radiometric balance sensor which operates m the 14-16 micron IR band. 

AMS Telemetry Values are shown m Table 14-1. 

The AMS was launched m the OFF mode (CMD 774), turned ON durmg Oribt 6, and has been performing 
normally since then. 


Table 14-1. Landsat-2 AMS Temperature Telemetry 


Function 


Units 

50 

1253 

2532 

29G4 

3400 

3810 

3004 

Case - Temp 1 

DGC 

19.00 

19.05 

19.02 

18.93 

19.19 

19.39 

3005 

Assembly-Temp 2 

DGC 

18.70 

18.69 

18.71 

18.51 

18. 67 

18. 93 
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SECTION 15 

WIDEBAND VIDEO TAPE RECORDERS 
LANDSAT-2 



SECTION 15 


WIDEBAND VIDEO TAPE RECORDERS (WBVTR) 

During Orbit 2683 (3 August) the ENT ground station was unable to obtain video sync lock-up on a WBVTR-1 
playback on link 3. 

To identify the problem, a series of engineering tests using MSS data, four ground stations, both wideband 
links, and all recorder modes were performed durmg Orbits 2703, 2719, 2720, 2721, 2723, 2802, 2926, 
and 2927. In all cases playback video sync lock-up could not be obtained. Subsystem telemetry appeared 
nominal. 

A further test was made in Orbit 3052 {29 August) using RBV as the input data source, since the synchronous 
characteristic of the RBV data could materially aid m clarifying the problem. Both real-time and playback 
data were recorded at the ground station on two TR-70 recorders, and Qmok-Look photographs were made. 
All the observed data gave position indication of a malfunctionmg WBVTR-1 head or associated circuits. 
Confirming tests were made in Orbits 3386 and 3387 (22 September) using only the RBV-CCC sync voltages 
and 1. 6 MHz signals. 

Operation of WBVTR-1 was suspended after Orbit 3387, and it has remained inactive. 

A summary of WBVTR-1 operational history is presented in Table 15-1. 

WBVTR-2 has operated normally throughout the reporting period. 

Table 15-2 gives typical telemetry values for WBVTR-1 and WBVTR-2. Tables 15-3 and 15-4 show the 
telemetry values for Record, Playback, Rewmd, and Standby operational modes. 

Figures 15-1 and 15-2 show tape usage for both Recorders. 
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Table 15-1. WBVTR-1 Operational History 


1975 Date 

Orbit 

Events 

Action Taken 

Results 

Footage 

Jan 22 to Apr 5 

0-1020 

Normal 



0-1830 






1331 

5 April 

1021 

FaU to H/W 

4 R/W Trys 

All Failed 

1534 

30 April 

1367 

B/W Try 

4 Succ. CMDS 

Normal 

1602.5 to 1022 

1 May 

1379 

E/WTry 

5^ Higgler Temp, 

Normal 

1022 to 445 

8 May 

1476 

Pre-Opn Test 

FF & P/B 

Normal 

445 to 977 


1477 

Pre-Opn. Test 

R/W & P/B 

Normal 

977 to 961 to 1347 


1478 

Pre-Opn. Test 

R/WRec «tR/W 

Normal 

1347 to 407 to 527 to 307 

8-12 May 

1478-1531 

Operational with 

6 Successful 

- 

300 to 1530 



restrictions 

R/W CMDS 



12 May 

1532 

Fail to R/W 

Opns Suspnd 

- 

1492.5 


1536 

R/W Try 

Operational 

Normal 

300 - 1530 

15 May 

1568 

Fail to R/W 

Opus Suspnd 

2 Atmpts Fail 

1466 


1574 

Fail to B/W 

- 

6 Atmpts Fail 

1490. 5 

15-21 May 

1575 to 1656 

60R/WAtmpts 

- 

AU Fail 

1490. 5 

21 May 

1657 

6 R/W Atmpts 

- 

All Fail 

1598.5 


1659 

R/W Atmpts 

- 

Fail 

1598.5 



Special R/W Test 

- 

Normal 

1598.5 to 650 



R/W Atmpt 

- 

Normal 

650 to 575 


1660 

R/W Atmpt 

Operational 

Normal 

575 to 312 

21 May to 
2 July 

1660 to 2236 

Operational 

- 

Normal 

300 to 1700 

2 July 

2237 

Abort R/W 

- 

- 

165.5 

2 July to 
20 July 

2238 to 2488 

Operational 

- 

Normal 

300 to 1700 

20 July 

2489 

Abort R/W 

- 

- 

93.5 

20 July to 
3 August 

2490* to 2682 

Operational 

- 

Normal 

300 to 1700 

3 August 

2683 

No Video Data 
in one Head 

Out of Service 

- 

300 to 900 

4 August to 

2703 to 2802 

Test 

All Modes 

No Data m One 

314 to 1619.5 

11 August 




Head 


20 August 

2926 

Test 

REG, R/W, 

No Data m One 

203 to 424.5 



P/B, R/W 

Head 



2927 

Test 

P/B 

No Data in One 
Head 

203 to 418.5 

29 August 

3052 

Test with RBV 

REG, R/W, 

No Data in One 

297.5 to 426.5 



P/B 

Head 


22 September 

3386 and 3387 

Test with RBV 

REG, R/W, 

Data Recorded 

290 to 729 




P/B, Suspended 
from Service 

for Analysis 
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Table 15-2^ WBVTR Telemetry Values 


WBVTR-1 Functions 

Telemetry Values In Orbits 

Number 

Name 

45/46 

996 

2473 

2642 

3442 

3812 

13022 

Pressxire Trans 

16.52 

16. 51 

16.50 

16.51 

16.41 

16.39 

13023 

Temp Trans 

20.74 

20.05 

19. 65 

20.62 

19.28 

19.00 

13024 

Temp Elec 

25.00 

18.59 

21.47 

24.57 

20.12 

19, 67 

13032 

liimiter Voltage 

1.48 

1.49 

1.49 

1,51 

* 

* 

13034 

+5.6 VDC Conv. 

5,70 

5.48 

5.58 

5.54 

* 

* 

13201 

-12 VDC APU 

2.44 

2.45 

2.45 

2.45 

2.45 

2.45 

13202 

Temp APU 

29.06 

26.76 

26.52 

26.76 

27.10 

27.03 

WBVTR-2 Functions 

Telemetry Values In. Orbits 

Number 

Name 

45/46 

966 

2473 

2642 

3442 

3812 

13122 

Pressure Trans 

16.12 

16.12 

15.82 

15.81 

15.59 

15.49 

13123 

Temp Trans 

21.50 

18.48 

19.73 

20.00 

20.81 

20.99 

13124 

Temp Elec 

23.50 

14.49 

18.10 

18. 31 

20.03 

19.48 

13132 

Limiter Voltage 

1.30 

NA 

1.27 

1.32 

1.30 

1.33 

13134 

+5. 6 VDC Conv. 

5.71 

6.32 

5.74 

5.69 

5.73 

5.74 

13201 

-12 VDC APU 

2.44 

2.45 

2.45 

2.45 

2.45 

2.45 

13202 

Temp APU 

29. 06 

26.76 

26.52 

26.76 

27.10 



27.03 


NA - Data Not Available 
* - No Data WBVTR-1 Out of Service 
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Table 15--3. Landsat'-2 WBVTR-1 Telemetry Function Values by Mode 


WBVTR-l 

Function/Des cription 

Orbit 

T/V 

718 

1734 

2642 

13029 - Input P/B Voltage 





Record 

0.0 

0.0 

0.0 

0.0 

Playback 

0.33 

0.30 

0.32 

0. 32 

Rewind 

0.0 

0.0 

0.0 

0.0 

Standby 

0.0 

0.0 

0.0 

0.0 

13028 - Capstan Motor Current 





Record 

0.32 

0.27 

0.36 

0.33 

Playback 

0.29 

0.30 

0.30 

0.31 

Rewind 

0.23 

0.21 

0.27 

0.23 

Standby 

0.0 

0.0 

0.0 

0.0 

13030 - Headwheel Motor Current 





Record 

0.50 

0,51 

0.50 

0.50 

Playback 

0.495 

0.49 

0.49 

0.49 

Rewmd 

0.41 

0.44 

0.44 

0.44 

Standby 

0.41 

0.44 

0.43 

0.45 

13031 - Recorder Input Current 





Record 

3.58 

3.61 

3.62 

3.69 

Playback 

3. 92 

3.86 

3.93 

3.86 

Rewind 

2.18 

2.16 

2.30 

2,19 

Standby 

1.79 

1.90 

1.80 

1.95 

13033 - Servo Voltage 





Record 

0.0 

0.0 

0.0 

0.0 

Playback 1 

49. 99 

50.04 

50.37 

50.08 

Rewind ! 

0.0 

0.0 

0.0 

0.0 

Standby 

0.0 

0.0 

0.0 

0.0 

13026 - Capstan Motor Speed 





Record 

89.77 

88. 03 

88. 03 

88.03 

Playback 

89.37 

87.45 

86.29 

86.87 

Rewind 

100.12 

99.06 

97.32 

98.48 

Standby 

0.0 

0.0 

0.0 

0.0 

13027 - Headwheel Motor Speed 





Record 

97.5 

96.18 

95.07 

95.07 

Playback 

96.86 

95.07 

94.52 

94.52 

Rewind 

98. 96 

97.28 

95.62 

96.73 

Standby 

99.12 

97.28 

93.96 

95.62 


15-4 


LS-2 



Table 15-4. Landsat-2 WBVTH-2 Telemetry Function Values by Mode 



Orbit 

WBVTR-2 

Fimction/Description 

T/V 

437 

1734 

2642 

13129 - Input P/B Voltage 





Record 

0.0 

0.0 


0.0 

Playback 

0.37 

0.36 

0.34 


Rewind 

0.0 

0.0 



Standby 

0.0 

0.0 

0.0 

0.0 

13128 - Capstan Motor Cxirrent 





Record 

0.33 

0.33 

0.32 


Playback 

0.34 

0,35 



Rewind 

0.16 

0.20 



Standby 

0.0 

0.0 



13130 - Headwlieel Motor Current 





Record 

0.47 

0.47 


0.47 

Playback 

0.46 

0.46 

0.47 

0.47 

Rewind 

0.43 

0.42 

0.43 

0,42 

Standby 

0.45 

0.42 

0.43 

0.43 

13131 - Recorder Input Current 





Record 

2.88 

2.90 

2.90 

2. 90 

Playback 

3.11 

3.02 

3.08 


Rewind 

1.79 

1.79 

1.80 


Standby 

1.18 

1.58 

1.60 

1.48 

13133 - Servo Voltage 





Record ' 

0.0 

0.0 

0.0 

0.0 

Playback 

48.92 

49.04 

49.33 

49.52 

Rewind 

0.0 

0.0 

0.0 

0.0 

Standby 

0.0 

0.0 

0.0 

0.0 

13126 - Capstan Motor Speed 





Record 

108.66 

106.70 

106.02 

105.33 

Playback 

108.38 

106.70 

106.02 

105.33 

Rewmd 

130.09 

117.68 

117.0 

116. 31 

Standby 

0.0 

0.0 

0.0 

0.0 

13127 - Headwheel Motor Speed 





Record 

98.41 

96.52 

96.00 

96.52 

Playback 

98.11 

96.00 

95.48 

94.44 

Rewind 

99.95 

97.04 

96.00 

95.48 

Standby 

101.72 

97.04 

96.52 

94. 96 
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SECTION 16 

RETUEN BEAM VIDICON 
LANDSAT-2 



SECTION 16 


RETURN BEAM VIDICON (RBV) 

The RBV periodic test planned for October was postponed amtil November, due to other system priorities. 
The RBV subsystem, however, was operated twice^ during this period in support of WBVTR-1 tests. 

In Orbit 3052 (29 August) RBV was turned on with only Camera #1 operating to assist in diagnosis of 
WBVTR-i faulty component(s). The RBV subsystem was operated for 2 minutes and 51 seconds, taking 
a preliminary scene after warm-up and 3 additional good scenes. These were transmitted in real-time 
and recorded on WBVTR-1. 

Telemetry data for Orbit 3052 is given in Table 16-1; telemetry values for Camera #1 Prepare, Hold, 
and Read modes are given m Table 16-2. Tables 16-3 and 16-4, which show Prepare, Hold, and Read 
telemetry values for Cameras #2 and #3, have no new data but are repeated for comparison purposes. 

In Orbit 3386 (22 September), RBV was turned on again for 4 minutes to aid m further analysis of WBVTR-1 
problems. However, no video was required for this test, so only the CCC was activated to supply sync 
voltages and 1. 6 MHz signals to the tape recorder. None of the cameras were turned on. The RBV wave- 
forms were transmitted in real-time and recorded by scope camera and TR-70 tape recorder for later 
comparison with WBVTR-1 playback. 

Since only a small part of RBV was activated, no telemetry data is shown for this operation. 
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Table 16-1. RBV Telemetry Value 


Function 


No. 


Name 


14001 

14002 

14003 

14004 
14100) 
14200 I * 
14300 ) 
14102 ) 

14202 [ * 

14302 ) 

14103 ) 

14203 U 

14303 ) 

14104 ) 

14204 U 

14304 ) 

14105 j 

14205 >* 

14305 ) 

14106 ) 

14206 >* 

14306 ) 

14107 ] 

14207 >* 

14307 J 

14108 ) 

14208 

14308 ) 
14110 ) 
14210 >* 
14310 ) 

14113 ) 

14213 >* 

14313 ) 

14114 ] 

14214 >* 

14314 ) 

14115 ) 

14215 

14315 ) 


CCC Board Temp. (DgC) 
CCC Pwr. Sup. Temp (DgC) 
ISVDCSup. (TMV) 

+6V, -5.25 VDC Sup. (TMV) 

VXD Output V (TMV) 


Comb. Align Cur. (TMV) 


Elec Temp. (DgC) 


LVPwrSupT. (DgC) 


Defl. Pwr. Sup. +10 VDC (TMV) 


L.V.P.S. +6V, -6. 3 VDC (TMV) 


Ther. Elec. Cur. (TMV) 


Vid. Fil. Cur. (TMV) 


Vid. Tgt. Volt (TMV) 
Vert Def V (TMV) 

Vid FPT (DgC) 


Foe Coil T (DgC) 


Orbits 


mSM 

• 41 

54 

151 

209 

2371 

3052 

N/A 

19. 939 

19. 65 

19.72 

20.58 

20.27 

19.41 

N/A 

21. 047 

20.52 

20.65 

21.90 

21.46 

20.61 : 

N/A 

3.960 

3.92 

3.75 

3.89 

3.92 

3 92 

N/A 

3,075 

2.92 

2. 92 

3.00 

3.07 

3 05 

0.98 

NA 

NA 

NA 

NA 

0.70 

0.70 

0. 93 

NA 

1.05 

1.16 

1.30 

1 23 

F 

1.06 

NA 

1.03 

1.10 

1.24 

1.27 

F 

3.75-4.02 

3.950 

3.85 

3. 85 

3. 86 

3 81 

3 83 

3. 87-4. 10 

3.875 

3.91 

3,91 

3.92 

3.92 

F 

3. 80-4. 05 

3.850 

3. 90 

3.72 

3.85 

3.80 

F 

• N/A 

24.363 

24. 24 

24. 10 

26.08 

24.49 

22.87 

N/A 

20. 387 

19.84 

19. 97 

22. 16 

22 40 

20 01 

N/A 

25.363 

25-05 

25. 35 

28. 20 

24.15 

22 22 

N/A 

23.363 

23.44 

23.55 

25.68 

24 13 

22.16 

N/A 

18. 834 

18.14 

18.29 

20.61 

20.87 

18.20 

N/A 

26. 023 

25.36 

25.66 

28.28 

24.12 

22 30 

3. 92-4. 07 

3.950 

4.00 

3,82 

3. 95 

3.94 

3.98 

3.95-4.10 

3.950 

3.97 

3.80 

3. 93 

3.92 

F 

3.95-4.07 

4.000 

4. 00 

4. 00 

4. 00 

3.95 

F 

3. 65-3. 80 

3.700 

3.67 

3,52 

3.64 

3.59 

3.67 

3.67-3.80 

3.650 

3.65 

3.49 

3.61 

3.61 

r 

3.65-3.77 

3.725 

3.70 

3,70 

3.71 

3 66 

F 

2.53 

2.650 

2.61 

2.49 

2.54 

2.54 

2.59 

2.43 

2.500 

2,49 

2, 37 

2.42 

2 44 

F 

2.52 i 

2.575 

2.57 

2.46 

2. 49 

2.52 

F 

1.80-3.50' 

2.550 

2.43 1 

2.44 

2.49 

2.48 

2.55 

2.55-2.75 

2.400 

2.40 ■ 

2. 30 

2.37 

2 34 

F 

2. 50-2. 80 

2.575 

2.58 

2,46 

2.54 

2 54 

F 

2.95-3.20 

3.025 

2.98 

2.98 

2.98 1 

2.95 

J.95 

3. 15-3. 45 

3.050 

2.86 

2. 86 

2.93 ! 

2 93 

F 

2.55-2.80 

3.225 

2.63 

2,51 

2.60 

2.56 

F 

2. 86 

4.050 

2. 92 

2.87 

2,84 

2 79 ; 

2 98 

3.09 

4.275 

3.15 

3,12 

3.08 

2.99 

F 

3.91 

4.275 

3.59 

3.45 

3.51 

3.48 

F 

21.99 

21.997 

19.87 

20,18 

21.18 

20.67 

19.92 

21.00 

21. 059 

20.55 

20.64 

21.56 

21.14 

20 60 

22. 66 

22.398 

20.65 

20.85 

21.89 

21 12 

20 37 

24. 17 

20. 940 

21,04 

21.47 

23.23 

22 41 

20.98 

23.82 

20, 387 

20.67 

21.00 

22,83 

22 22 

20.63 

24. 47 

21. 940 

22.25 

22,66 

24, 53 

23 08 

21.72 


* 141XX refers to Camera 1 
142XX refers to Camera 2 
143XX refers to Camera 3 
NA - Data not Available 

F - Cameras 2 and 3 off. Camera 1 only was operated 
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Table 16-2. Camera #1 (Blue) Telemetry (Values in TMV) 


Function 

No. 

Function 

Name 

Mode 

14101 

Focus I 

Hold 

Prep 

Read 

14109 

Grid V 

Prep 

Read 

Hold 

14111 

CathI 

Hold 

JElead 

Prep 

14112 

Hor Def 

Hold 

Prep 

Read 

14120 

+500 V 

Prep 

Read 



*No Data due to slow TLM sample rate 

Table 16-3. Camera #2 (Yellow) Telemetry (Values in TMV) 


Function 

No. 

Function 

Name 

14201 

Focus I 

14209 

Grid V 

14211 

CathI 

14212 

Hor Def 

14220 

+500 V ^ 



Orbit 


T/V 

Value 

Orbit 

054 

Orbit 

151 


Orbit 

2371 

0.68 

0.54 

0.49 

0.54 

0.60 

1.60 

1.56 

1.57 

1.54 

1.60 

2.71 

2.65 

2.65 

2.65 

2.70 

0.83 

0.75 

0.82 

0.81 

0.85 

2.25 

2.25 

2.25 

2 25 

2 30 

4.13 

4.05 

4.05 

4.09 

4.10 

0.37 

0.37 

0.33 

0.34 

0.35 

0.95 

0.95 

0,95 

0.95 

1.00 

3.05 

3 05 

3.05 

3 05 

3 10 

0.01 

0.00 

0.00 

0.00 

0.00 

1.87 

1.85 

1.88 

1.85 

1.90 

3.32 

3.25 

3.25 

3.25 

3.30 

1.14 

1.15 

1.15 

1,15 

1.20 

4.29 

4.25 

4.25 

4.25 

4 30 
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Table 16-4 Camera #3 (Red) Telemetry (Values m TMV) 


Function 

No, 

Function 

Name 

i 

Mode 


Telemetry Values 


T/V 

Value 

054 

Orbit 

151 

Orbit 

209 

Orbit 

2371 



Hold 

0,68 

0.65 

0.65 

0.71 

0.70 

14301 

Focus I 

Prep 

1,80 

1,79 

1.85 

1,84 

1.83 



Read 

2,89 

2,85 

2.85 

2.92 

2,90 



Prep 

0.77 

0,75 ' 

0.75 

0.75 

0.80 

14309 

Grid V 

Read 

2,64 

2.65 

2.65 

2.65 

2 70 



Hold 

4.13 

4.08 

4.10 

4.13 

4.18 



Hold 

0.40 

0,39 

0.39 

0.39 

0,40 

14311 

Catb I 

Read 

0.56 

1 0,54 

0.54 

0.54 

0.55 



Prep 

3.23 

3.25 

3.25 

3.25 

3,30 



Hold 

0.01 

1 

0.00 

0.00 

0.00 

0,00 

14312 

Hor Def 

Pref 

2.09 

2.05 

2.05 

2.05 

2.10 



Read 

3,41 

3.35 

8.35 

3.41 

3.45 

14320 

4500 V 

Prep 

1,16 

1,15 

1.15 

1.15 

1.20 



Read 

4,28 

4.25 

4.25 

4.25 

4.30 
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SECTION 17 


MULTISPECTEAL SCANNER SUBSYSTEM (MSS) 

The MSS Subsystem has operated nominally in this period without incident « Figure 17--1 shows the number 
of scenes imaged at each geographic location this quarter, and Figure 17-2 shows images since launch, hi 
these maps, only those scenes are shown which are received by U, S* ground stations. Scenes transmitted 
to Canada, Brajzil and Italy (about 30% of total) are not shown. 

Table 17-1 shows typical telemetry values since launch. All are nominal. 

Table 17-2 shows the history of sensor response to a constant mput radiance level. Bands 1, 2, and 3 show 
the same imtiai decline in response shortly after launch as was seen in Landsat-1. All readings are nominal. 

Line length history is also shown m Table 17-2. 

Sun Calibration, perfoimied every two weeks, show nominal performance. 
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Figure 17-2. Computer Map of MSS Scenes 
Since Launch, Lands at-2 
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Table MSS Telemetiy - Landsat-2 


Function 

Name 

*T.V. 

Norm 

Orbit 

27 

1254 

2500 

2964 

2971 

3400 

15040 

MUX -6 VDC (TMV) 

3.92 

4.05 

4. 07 

4.04 

4.07 

4,07 

4.07 

15041 

A/D SUPPLY (TMV) 

5.74 

5.95 

5. 95 

5.95 

5.95 

5.95 

5, 95 

42 

AVEKAGE DENSITY (TMV) 

1.72 

1.71 

2.30 

2.39 

2.17 

2.16 

2.17 

43 

FIBER OPTICS PLATE 1 TEMP (DGC) 

22.30 

18.13 

18.4 

20.41 

20.16 

20.62 

21.28 

44 

FIBER OPTICS PLATE 2 TEMP (DGC) 

22.30 

17. 87 

18.1 

18.86 

18.66 

19.08 

19.75 

45 

MUX TEMP (DGC) 

25.59 

23.38 

25.6 

20.57 

20.73 

21.56 

22.76 

46 

ELEC COVER TEMP (DGC) 

23.09 

20.25 

21.3 

21.40 

21.19 

21.77 

22.44 

47 

PWB. SUP, TEMP. (DGC) 

23.85 

19.45 

21.0 

19.83 

19.75 

20.56 

21.19 

48 

SCAN MIR REG. TEMP (DG ) 

23.44 

18.30 

18.0 

18.29 

18.32 

19.33 

20.18 

49 

SCAN MIR DRIVE EDEC. TEMP. (DGC) 

24.34 

18.96 

19.6 

18.49 

18.63 

19.72 

20,53 

16050 

SCAN MIR DRIVE COVER TEMP. (DGC) 

22.50 

17.26 

19.4 

18.28 

18,40 

19.24 

20.20 

51 

SCAN MIR TEMP (DGC) 

21.87 

17.26 

17.9 

18.09 

17.99 

18.91 

19,71 

52 

ROT. SHUT HOUSING TEMP (DGC) 

22.58 

23.26 

18.4 

18.91 

18.63 

19.14 

19,80 

53 

SCAN MIR REG VOLT (TMV) 

4.56 

4.7 

4.57 

4.57 

4.57 

4.57 

4. 59 

54 

CAL LAMP CURRENT (TMV) 

1.18 

1.17 

1.17 

1,20 

1,17 

1.17 

1.17 

55 

BAND 1 15 VDC (TMV) 

4.97 

4.98 

4.97 

4.97 

4.97 

4.97 

4. 97 

56 

BAND 2 15 VDC (TMV) 

5.00 

5.00 

5. 00 

5.00 

5. 00 

5.00 

5,00 

57 

BAND 3 15 VDC (TMV) 

4.88 

4.95 

4.95 

4.95 

4.95 

4.95 

4.95 

58 

BAND 4 15 VDC (TMV) 

4.83 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

59 

TLM 15 VDC (TMV) 

5.04 

5.06 

5. 07 

5.07 

5.07 

5.07 

5.07 

15060 

+12 VDC +6 VDC (TMV) 

4.92 

5.08 

5.02 

5.02 

5.02 

5.02 

5.02 

61 

LOGIC +5 VDC (TMV) 

4.86 

4.81 

4.80 

4.80 

4.89 

4,83 

4.82 

62 

RECT. +19 VDC (TMV) 

4.97 

5.03 

5.05 

5.05 

5.05 

5.05 

5.05 

63 

RECT. «19 VDC (TMV) 

3.54 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

64 

BAND 1 HVA (TMV) 

4. 95 

4.95 

4. 95 

4.95 

4.95 

4.95 

4.95 

65 

BAND 1 HVB (TMV) 

5.03 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

66 

BAND 2 HVA (TMV) 

4.72 

4.70 

4.72 

4.72 

4.72 

4.73 

4.72 

67 

BAND 2 HVB (TMV) 

4.70 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

68 

BAND 3 HVA (TMV) 

4.75 

4.72 

4.75 

4.76 

4,77 

4,75 

4.75 

69 

BAND 3 HVB (TMV) 

4.65 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

15070 

SHUT MOT. CONTR. MTEG (TMV) 

2.49 

2.60 

2.57 

2.60 

2.60 

2.60 

2.60 

15071 

SCAN MIRROR DRIVE CLOCK (TMV) 

1. 93 

2.0 

2.00 

2.00 

2.00 

2.00 

2.00 


* Thermal Vacuum Test Data at 20^C 






























SECTION 18 

DATA COLLECTION SUBSYSTEM 
LANDSAT-2 



SECTION 18 


DATA COLLECTION SYSTEM (DCS) 

The DCS Subsystem performed nommally during this report period, continuing message collection at sub- 
stantially the same rate* 

Table 18-1 shows telemetry values since launch. All are nommal. 

Table 18-1. DCS Telemetry Values 


Func, 

No. 

Name 

Orbits 

5 

1253 

2462 

2964 

3400 

3410 

16001 

Receiver 1 Sig Strength (DBM)* 

“123.34 

“122.79 

“124. 81 

-124.67 

-122.08 

“124.00 

16002 

Receiver 1 Temp (DGC) 

22.54 

24.13 

24.20 

24.16 

24.31 

24.39 

16003 

Kec-l Pwr Input Volt (VDC) 

2.35 

2.37 

2.36 

2.36 

2.37 

2.37 

16004 

Receiver 2 Sig Volt (DBM) 

F 

F 

F 

' F 

F 

F 

16005 

Receiver 2 Temp (DGC) 

F 

F 

F 

F 

F 

F 

16006 

Receiver 2 Input Volt (VDC) 

F 

F 

F 

F 

F 

F 


* This value is for a CW carrier only; it is not valid during DCS message reception 
F = Receiver 2 was OFF 

Figure 18-1 shows the number of DCS messages per 18 -day cycle at OCC, and the average number of DCP*s 
active per cycle. Also shown is percentage of good messages for each cycle. Cycle 9 has the lowest value 
for percent good messages, and simultaneously the highest number of messages received. It is evident then, 
that probably a thousand or so of the ^messages" received were in reality only noise. This substantial noise 
occurred between 28 June and 4 July 1975, and has returned to normal since. 
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APPENDIX A 

LANDSAT-2 ANOMALY LIST 



Lardsat-2 Anomalies and Observations 


Date 

Anomaly/ Obs ervation 

How Observed 

Comments 

Prelaunch 

Forward Scanner 
Pressure Leak 

Spacecraft 

Integration 

Before launch pressure increased. After 
launch pressure decreased. No anticipated 
effect on Scanner or S/C mission. 

Prelaunch 

Defective TLM Functions 
1264, 4002, 13200 

Spacecraft 

Integration 

Functions are temperatures which are non- 
critical. Sensors failed prior to launch 
Mission unaffected. 

3/8/75 

Non- Land sat OCC authorized Un- 
encoded command 781, CIU Channel 
B Off, received by spacecraft from 
RF interference. Commands 782 
or 786, switch comdecs, received 
at other times. 

On-Line 

Non-Landsat OCC Authorized Unencoded 
commands received in Orbit 619, 640, 743, 
1575, 1700, 2605, 3164. 

3/17/75 

MMCA Pitch Flux Density TLM 
Drift 

Off-Line 

Telemetry decreased 5 counts and indicates 
increase flux density on charged magnet. 
Investigation underway. Probable sensor 
drift. No apparent effect on S/C performance. 

4/5/75 

WBVTR-1 Rewind Failure 

On-Line 

ECAM Rewind command to WBVTR-1 failed 
to execute in Orbit 1021. R/T commands 
failed to execute. Operation resumed Orbit 
147 6 . Inve s tiga t ion contmmng . 

5/12/75 

WBVTR-1 Failed to R/W 

On-Line 

See entry 4/5/75 

5/15/75 

WBVTR-1 Failed to R/W 

On-Line 

See entry 4/5/75 

6/9/75 

WBVTR-2 had short R/W 

On-Line 

WBVTR-2 started R/W but stopped pre- 
maturely. WBVTR (1&2) investigation still 
continuing while operation resumed. 

7/2/75 

WBVTR-1 had short R/W 

On- Line 

See entry 4/5/75 and 6/9/75. 

8/3/75 

WBVTR-1 had high BER 

On-Line 

One WBVTR-1 recorder head circuit failea to 
operate. 25% of data lost in data stream. 
Operation discontinued. Investigation committee 
formed. 
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SPACECRAFT ORBIT REFERENCE TABLES 
FROM JULY, 1975 THROUGH DECEMBER, 1976 
ORBITS 2221 THROUGH 9890 


FLIGHT DAY 160 THROUGH 709 
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APPENDIX C 

LANDSAT-2 DOCUMENTS ISSUED THIS EEPOBT PERIOD 



APPENDIX C 


IANDSAT-2 DOCUMENTS ISSUED THIS KEPOKT PERIOD 
2!Q. DOCUMENT NO. TITLE AND DATE 

1 PIE-1N23-EETS-154 Landsat-2j WBVTR-1 Playback Anomaly, dated 8/15/75 

2 PIR-1N23-EETS-155 Test of WBVTR-l of Landsat-2, dated 8/20/75 

3 PIR-1N23-ERTS-156 Consolidated History of WBVTR-l of Landsat-2, dated 8/21/75 

4 PIR-1N23-ERTS-157 WBVTR-l Test With RBV Date Input on Landsat-2, dated 8/29/75 

5 PIR-1N34-EBTS-158 WBVTR-l m Landsat-2; 3-Second Normalcy m Anomalous 

Operation, dated 9/4/75 

6 PIR-1N23-ERTS-160 Landsat-2! Coinstor Command Omitted When Delayed by R/T 

Command, dated 9/16/75 

7 PIR-1N33-ERTS-161 WBVTR-l on Landsat-2; Test With No Video Input, dated 9/23/75 

8 PIR-1N23-EETS-164 USB Power At Ground Station, dated 10/15/75 


LS-2 


C-1/2 



GENERAL 



ELECTRIC 


/ Headquarters Valley Forge, Pennsylvania O Daytona Beach, Fla. O Cape Kennedy, Fla 
P Evendale, Ohio □ Huntsville, Ala □ Bay St Louis, Miss D Houston, Texas 

□ Sunnyvale, Calif □ Roslyn, Va □ Beltsville, Md 



